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Does it mean anything to you to save time? 


Why do you travel by motor-car rather than by horse and buggy? 
Why the telephone? 





Have you in mind a city which you visit often? Some city, say, only 








two hundred miles ‘distant on the map, but eight or ten hours away by 
smelly train that runs very seldom and always at just the wrong time. 
And the roads are always bad just when you want to go by automo- 
bile, having missed the train. 


The next time such a trip makes y you downright disgusted with life: 


| ART EI NA RE RE A TET | 


- Imagine yourself “hopping over” in an hour or two, leaving when 
most convenient, and enjoying an invigorating sight-seeing trip. 


Of course landing fields at both ends are required; but we must wake 
up to the fact that landing fields are infinitely cheaper, and are of 
proportinately much more direct advantage to the city in each case, 
than connecting rail - or auto - roads. 


| 
| 
) 
! 
/ 


Air travel is coming. It is fundamental that any vehicle which per- 
mits material saving in time of transportation must eventually become 
an economic necessity. 


Don’t let other towns profit by air travel at your expense simply be- 
cause your particular town will not prepare for it. 


Vote for Your Municipal Landing Field 


DAYTON WRIGHT COMPANY. 
=e DAYTON, OHIO Se 


“The birthplace of the airplane” 
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CURTISS AVIATION FIELD 


MINEOLA, LONG ISLAND,.N. Y. 





The best equipped flying field in the country 
Former U.S. Government Airdrome, Hazelhurst Field 
The center of Aviation Activities; one hour from New York 


NEWEST TYPES OF CURTISS AEROPLANES, 
PASSENGER CARRYING, CROSS COUNTRY, 
AERIAL PHOTOGRAPHY, ADVERTISING, 
SERVICE STATION, HANGAR _ SPACE. 








Special Facilities for Motion Picture Work 


FLYING INSTRUCTION 
CURTISS AVIATION SCHOOL 


Best Methods, Based on Eleven Years of Curtiss Experience 
in Training Aviators. Thorough Instruction in Theory and 
Practice. Reasonable Rates. After Qualifying, Students may 
Arrange for Solo Flying. No Breakage Charge. Students 
See Planes under Construction 1 in Curtiss Factory, and many 
Types in Use. 


WRITE FOR BOOKLET AND RATES. 


CURTISS AEROPLANE & MOTOR CORPORATION |) 


CARDEN CITY, | LONG ISLAND, N. Y. 
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TRAVEL BY AIR 


WITH 


AERO LIMITED INC. 
ANYWHERE THERE’S AIR AND WATER 


No Stunts or Acrobatic Flying 














Seaplane Service to All Points 
AERO LIMITED—The Oldest Commercial Air Travellers in America—Has Carried 14,000 Certified 


Passengers to Date 


COMFORTABLE SERVICE DAY OR NIGHT 


In any of the flying boats comprised in the Aero Limited Fleet you ride 
in a comfortable seat equally as well appointed as your private car. 
The seating arrangements in the plane enable you to have a clear view 
of the earth beneath you at all times. 


Over New York - A real sight seeing tour of America’s greatest city 
New York to Atlantic City Air Service 
New York - Newport - Boston - Air Service 
New York - Albany Air Line Lake George - Lake Champlaine 


The Aero Limited Fleet is manned by officers and crew with a record 
of long and faithful service. After thorough tests by U. S, Govern- 
ment experts they have been passed by authorities as men of proven 
worth and ability to fly seaplanes for passenger service. 


AERO LIMITED INC. 


First aerial passenger routes in America 


EXECUTIVE OFFICES GOTHAM BANK BLDG. N. Y. 


FOREIGN OFFICES ‘é a 8 DOMESTIC OFFICES 
Havana, Cuba Travel by Air New York 


Nassau, Bahama Islands 


Bimini, B. I. AERO LIMITED OWNS AND CONTROLS Lake George 
Isle of Pines UNITED AIRLINES, INCORPORATED Miami, Fla., New Port 


Palm Beach, Boston - 
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in flight over-Ithaca, N. Y 


re BARS 

















THOMAS~MORSE AIRCRAFT CORPORATION 











AVI 


ATION : May 


9, 1921 


HE brilliant performance SO . 


characteristic of Wright 

Aeronautical Engines has 
made possible much of the new 
achievements in aeronautics. 


This company with its ten year : 


record of uninterrupted service 
in aeronautical development, is 
devoted to the single end of iden- 
tifying its product with all that 
is coristructive in this important 
industry. 

WriGHT AERONAUTICAL CORPORATION 

Paterson, N, J. 


Wright . 
Aeroautuai Engine 


Model E 2. 180 H. P. 


Member Manufacture ;’ 
Aircraft Association 
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Reduction of Insurance Rates 


NE of the most important factors in the advancement >f 
QO commercial aeronautics is the question of insurance 
rates. In no aeronautical business, whether it be a 
flying school, air transportation, aerial photography or air 
taxi work, can insurance be dispensed with for any length of 
time. Nor can capital be induced to finance aerial enterprises 
on a large scale, until the question of insurance is satisfactorily 
settled. 

At present the insurance companies are actually raisinz 
their rates, arguing that they have lost money in the business. 
This raising of rates causes dissatisfaction all round, and 
hampers development generally. On business principles, the 
insurance companies are of course quite right; their premiums 
should be such as to leave a reasonable profit, and they cannot 
be expected to_contribute charitably to the aeronautical indus- 
try. But is it not possible that a better solution would be not 
an indiscriminate raising of rates, but a more careful study 
of each insurance policy written. Certainly, if a pilot uses 
for pleasure rides a single machine which is besides carelessly 
rebuilt, if the airdrome is poor, if the mechanics’ skill is small, 
if the territory surrounding the field is poor, the risk is high 
and the insurance rate should be high accordingly. On the 
other hand, where a first-class machine, with perfect air and 
ground personnel .is operated by a reputable company, much 
more reasonable rates should be obtainable than are now 
charged. 





Local Air Legislation 
HE various laws dealing with air navigation which are in 
foree in several states of the Union as well as sundry 
city ordinances concerning the same subject—which are 
reproduced in this issue—make interesting reading and are 
likely to be a revelation to many a pilot. 

As might be expected, the American air regulation which 
is oldest in date of issue, that of the town of Kissimmee, Fla., 
contains by far the quaintest provisions a pilot has ever been 
expected to fulfill, The flying machine or lighter-than-air 
eraft which comes within the jurisdiction of that town is 
supposed to be fitted with “bells, whistles or horns, brakes, 
lights. and other signalling and controlling apparatus and nets, 
parachutes, flying belts and artificial wings’—not to speak 
of “other safety apparatus” which the government may pro- 
vide for. What the ordinance fails to specify, is the nature 
of these “flying belts and artificial wings”. All aireraft— 
which the ordinance terms “airships”’—are subject to an 


-annual license tax which works on a sliding seale from orni- 


thopers and helicopters down to “powerless” and stationary 
balloons, whatever the latter may mean, and an additional 
tax must be paid for each flying field. These taxes are so 
high that it is extremely improbable that any aviation enter- 
prise would ever select the town of Kissimmee for its place of 
business. A particularly thoughtful provision of this ordi- 
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nance is that which makes it unlawful to collide with telegraph 
and telephone poles, it being obviously the assumption that 
aviators delight in that sort of acrobatics. 

While the Kissimmee ordinance probably represents the 
extreme in this line of endeavor, there are other local air laws 
and ordinances which contain peculiar features. For instance, 
a parachute descent within the limits of Nutley, N. J., calls 
for a fine of $25 for the first offense and for thirty days im- 
prisonment for every successive violation. In the Territory 
of Hawaii and in the city of Newark, N. J., operators of 
aircraft must have a license issued by the federal government, 
which cemes to say that, as the government does not issue 


certificates to civilian pilots, the latter cannot legally fly in 


Hawaii or in Newark. 

The above samples fittingly illustrate the great need for a 
prompt enactment of federal air legislation, as urged by 
President Harding in his address to Congress. 

Federal regulation of air navigation alone can provide for 
the uniform licensing of pilots and the issue of airworthiness 
certificates to commercial aircraft throughout the country. 
At the same time it will have to work out the ground organi- 
zation required by commercial aviation. By providing com- 
petent pilots, safe aircraft and the necessary ground 
organzation, federal air legislation will hasten the development 
of commercial aviation. 


“A Logy Machine” 


NE of the loosest, yet most commonly used expressions 

QO ~in aviation is the phrase “a logy machine”. If a pilot 

states that a machine is logy, it is thereby damned. 

And the impression has been applied to large and small 
machines of every type. 

It would seem useful to analyze what is precisely in the pi- 
lot’s mind, when he makes an unfavorable comment of this kind. 
He may mean that the machine is slow to respond to control. 
What an unsatisfactory way of setting out this fact! It would 
be much better to say, that the machine is slow to take up a 
bank or to head down, or anything else in the way of a 
maneuver. Or he may mean that the machine has little reserve 
power. 

Suppose a machine is flying at an angle of incidence of 6 
deg., cruising speed and a downward gust hits it. The effec- 
tive angle of ine’dence is thereby diminished and the machine 
has a tendency to drop, unless there is reserve power, so that 
the speed can be immediately increased. A highly powered 
machine will thus meet the gust without any difficulty. A 
“logy” machine may have a great deal of power, and yet 
a small reserve relative to the weight and structural resistance 
of the plane. 

If pilots would drop the term “logy” and particularize their 
statements and experiences, the designer would be greatly 
benefitted, and the particular airplane under consideration 
would receive a fairer judgment. 
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Minority Views Outvoted in Writing Sieee 
. , TOr 
N.A.C.A. Report to President Harding ae 
of th 
unde: 
; . air sé 
The various telegrams and letters printed in the last issue answers to each; what cotld and should be done immediately * Comr 
of AVIATION AND AIRCRAFT JOURNAL regarding the overruling without further legislative action, and what were the recom. Mr. | 
of the minority of the subcommittee of the National Advisory mendations of the sub-committee with legislative action, and with 
Committee in making its report to the President have brought the amount of appropriation recommended for each of the cums! 
to the attention of those interested in aviation a situation three, to carry out the sub-committee’s recommendations, for a 
that evidently requires a great deal of explaining. There is “Before taking up the definite questions asked, the majority in the 
printed herewith a letter from Glenn L. Martin giving his  eonsidered it advisable to agree on the general principles of a of th 
understanding of what happened at the meetings of the Com- national aviation policy before proceeding with the definite 
: mittee. Frank H. Russell who was also a member of the answers required. There were*copies distributed of a memor. | 
committee confirms Mr. Martin’s statements. Dr. ©. D. andum entitled ‘General Considerations on a National Aviation ay 
Waleott, Chairman of the Committee, has made a statement Policy’, and during the diseussion the subject of an Air Fore ( i. 0 
which | is also printed, as it shows that there was a strong and its advantages was brought up for discussion, and it was | of th 
: minority view expressed. — ; considered by the majority present that the discussion of the cernir 
The whole controversy is centered over the inclusion of an workings of an Air Force should not properly come before > 
additional or Thirteenth paragraph to the Report to the this committee under the instructions in the Presidents letter, both » 
: President. This paragraph that the minority desired included The entire committee then proceeded with the discussion of the questi 
: was to the effect that nothing in the report was to prevent yarious paragraphs under the general policy to be agreed “rl 
the consideration of a Unified Air Service later. The two  ypon. dicesh 
members of the minority Major Walter Kilner and Col. Sidney “The subject of an Air Foree was again brought up saa degen 
Waldon were outvoted in their desire to have Paragraph 13 Thursday morning session by Mr. Waldon who stated that he It was 
mnatases es De. Waleots states, and as both Mr. Martin and = 4,1, it of importance that a Department of the Air be consid- itself 
Mr. Russell had left the city with the impression it was to be cat Se P seer to the President Office 
included, the President was not given the views of the civilian — : in 
: members of the Committee except in the form of a letter which “T am unable to repeat from memory, word for word, on , robl 
went to him later in a memorandum. As this was sent to the the discussion, but, briefly, the opposition was to the effect ate . 
President with a separate letter, it is hoped that the letter that they did not believe any mention of a United Air Servies, ilies 
transmitting it may be made public so that it will be known Air Force, or Department of the Air should be made. I ~e 
why the minority views were not transmitted by him to Con- followed with the statement that I considered it of great in- vita 
gress as a part of the report. Colonel Waldon stated in a portance that the Sub-committee make reference to the eal 
telegram printed last week that “Both reports were forwarded possible future consideration of an Air Force and that I, for ia” fa 
to the President and together represent the complete recom- 0M®; did not want to have the President believe that we had th 
mendation of the Committee”. done the best we could under the instructions-—to ‘take up Fr e Ra 
The hope is generally expressed that the President will vigorously and fully, cooperation among the a depart- a 
appoint a committee of civilians who know about the needs of ments ot the government concerned with aviation’, without blind] 
the country in aviation and that in selecting the membership making reference to a Department of the Air or Air Foree, of ae 
' he will be guided by the fact that it is only natural that and as none of the paragraphs under the General Poliey the ing 
officials in existing departments will not as a rule recommend heading would interfere with the later consideration of a “Ro 
the unification of governmental aviation. There follow the. organization under a Seeretary of Air, or the organization of f 
letters mentioned above. an Air Force, it should be so stated in the General Consider conten 
ations. There was further discussion by most of the member, of the 
Statement of Glenn L. Martin and the last statement, I believe, by Dr. Stratton, who stated oa 
“In answer to your telegram requesting ‘information on the that the Committee had given a great deal of time and consid- = 
action of the National Advisory Sub-committee for Aeronau- ¢Tation to the question of a separate Air Service, or Air Foree me = 
ties, with particular reference to the discussion of a Depart- and that it (the Committee) could not recommend it, but that hoth 
‘ ment of the Air or an Air Force, and for the opinion and there is nothing in what the sub-committee has agreed to that scien 
actions of the minority group in the matter, in the Sub-com- would be inconsistent with the later consideration of some “Tts 
; mittee meeting’; I would like to state briefly as follows: form of separate air service. ; aialihen 
f “Tn looking over my correspondence, I feel that the minutes “The chair considered it advisable that a sub-committee of report 
. of the National Advisory Sub-Committee are released, for, the Sub-Committee be appointed to prepare the report, where- Conemi 
in answer to my request for a copy of the minutes and report, upon a committee, with Dr. Waldon as Chairman, Genenl Post 0 
I received a communication from the National Advisory Menoher, Admiral Taylor, Dr. Stratton and Mr. Zoll, was ‘who s 
Committee, in part as follows: appointed to convene in the afternoon at four o’clock and of the 
‘Although the remarks on aviation in the President’s consider a redraft by Mr. Waldon in the preparation of 8 lated t 
message may be considered an approval of the Committee’s report. We adjourned at one o’clock, Mr. Russell and | of the | 
report, the report as a whole has not been released. Under waiting for the adjournment of the sub-committee, headed by “T gj 
the eustom governing such matters in Washington, the Mr. Waldon, to ascertain what agreements had been reached and th: 
report remains the exclusive property of the President until on the re-draft, knowing that if the small committee agreed control 
released. I will send you a copy just as soon as it is per- to the things that were desired and discussed, Mr. Russell and vestigat 
misible to do so.’ I could leave Washington that night to attend to important inteleve 
“Since this letter I have received a copy of the minutes of personal business. Mr. Waldon came to my room in # the ee 
the meetings of the National Advisory Sub-Committee, and Willard at eleven o’clock that night with the freshly typel make t! 
now assume that they are released for the consideration of re-draft, that contained ‘Paragraph 13’, which we felt would guaran’ 
those interested in the subject. be satisfactory, and Mr. Waldon did not consider it necessaty service 
“T shall make no comment on the minutes of the meetings, that we stay in Washington, as the important features 
but perhaps the following statement will answer the questions been taken care of, and, as I look back on the conferences ail 
you have in mind. the paragraphs contained in the report, I feel that the recor “The 
" “The President’s letter asked the sub-committee to take up mendations are all sound and do not in any way appa@g 4: the ] 
vigorously and fully three definite things, with two sets of inconsistent with the later expansion of the Department (Mr. W 
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Air, and I believe the recommendations of the Advisory 
Committee for Aeronautics contain some immediate help and 
relief during the interim required to have a proper consider- 
ation of the most vital questions of the proper governing and 
directing ‘machinery’ necessary to advance military and civil 
aeronautics in the United States. 

“It is very difficult to give you a correct picture of the work 
of the sub-committee, and, since it has been deemed inadvisable 
under the President’s letter to consider some form of separate 


air service, I believe that the report of the National Advisory 


‘Committee for Aeronautics, together with the letter signed by 


Mr. Waldon, Mr. Russell, Major Kilner and myself, has dealt 
with the subject as well as could be expected under the cir- 
cumstances, and I hope that the President will see fit to ask 
for a specially organized committee of the best qualified men 
in the United States to cover the report to him on all phases 
of the subject.” 


Statement of Frank H. Russell 


“T have your wire requesting information with reference to 
the atttitude of the civilian members of the Sub-Committee 
of the National Advisory Committee for Aeronautics con- 
cerning the recommendations recently made io the President. 
Your telegram indicates that there is a lack of understanding 
both within and without the committee concerning this 
question. 

“The consideration of the committee brought out very 
clearly that aeronautical development in the United States 
depends primarily on the attitude of the government thereto. 
It was shown that already the need for aircraft has manifested 
itself not only in the operation of the Army, Navy and Post 
Office, but also in the Departments of Agriculture, The 
Treasury and Commerce. This is entirely aside from the 
problems of the unification of the military air forces. The 
tactical and strategical questions involved in the matter of 
unification of military forces in the air, like similar problems 
on water and land, should of course be primarily a problem for 
naval and military experts. While there has been a marked 
degree of cooperation between the departments above named, 
the fact remains that the development of aeronautics is costing 
the public considerably more than it should, through the 
duplication of designing, engineering, constructing and field 
endeavors. The industry has been forced to feel its way 
blindly since the war, without any unified policy on the part 
of the government. This has resulted in a waste of money in 
the industry which can hardly be spared at the present time. 

“For these reasons I suggested at the first meeting of the 
conference that consideration be given to a centralized branch 
of the government devoted exclusively to the development of 
aeronautics for commercial needs and in so far as was prac- 
tical for military requirements. The same thought was 
expressed by Mr. Martin on the second day of the conference 
and by Mr. Waldon the third day, at the close of this session, 


both Mr. Martin and I were assured that the matter would be ° 


covered in the committee’s report. 

“Its omission from the report necessitated a separate letter, 
written by Mr. Waldon to Dr. Waleott. The committee’s 
report, however, did suggest the appointment by the Advisory 
Committee, of a sub-committee made up of Army, Navy and 
Post Office officials with two civilians from the industry itself, 
‘who shall survey the engineering and production facilities 
of the aircraft industry and shall recommend a policy caleu- 
lated to sustain and develop the industry to meet the needs 
of the government’. 

“TI sincerely hope that this recommendation may find favor 
and that the questions involved in this matter of government 
control »f aeronautics may ‘be carefully and thoroughly in- 
vestigated. This must be done to the end that the public 
moneys expended. on aeronautics may be efficiently used for 
the development of this new agency, along lines which will 
make this country preeminently strong in the air as the best 
guarantee of national security in times of war and the greatest 
Service to its people in times of peace.’ 


Statement of Dr. C. D. Walcott 


“The sub-committee held meetings on April 5, 6, 7 and 8, and 
at the last meeting an opinion was expressed by two members 
(Mr. Waldon and Major Kilner) that the report of the com- 
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mittee should include a statement to the effect that nothing 
contained in the report is to prevent the consideration of a 
Unified Air Service or an Independent Air Force at some 
later date. (Two members, Messrs Russell and Martin, were 
absent from this meeting.) A resolution was offered that the 
report include such a reference to a Unified Air Service or an 
Independent Air Force. After discussion, this resolution was 
laid on the table by a vivavoce vote, only two members sup- 
porting it. The sub-committee then proceeded with the final 
preparation of its report as a whole, and when the vote was 
put upon the motion to approve the report as a whole for 
transmission to the President, through the Executive Com- 
mittee of the National Advisory Committee for Aeronautics, 
there was no dissenting vote. The Chairman then asked if 
any member desired to make a motion to take the resolution 
which had been laid on the table, and there was no response 
to this suggestion. 

“A special meeting of the Executive Committee of the Na- 
tional Advisory Committee for Aeronautics followed immediate- 
ly upon the adjournment of the Sub-Committee on Federal 
Regulation of Air Navigation ete. The report of the sub- 
committee was submitted, considered by the Executive Com- 
mittee, and approved by unanimous vote of the members 
present. Following are the names of the members present at 
this meeting of the Executive Committee: 

Dr. Joseph S. Ames, Chairman; 

Dr. S. W. Stratton, Secretary ; 

Rear- Admiral D. W. Taylor, Chief Constructor, U. 8. 
Navy; 

Major General Charles T. Menoher, Chief of Army Air 
Service; 

Captain W. A. Moffett, Director of Naval Aviation; 

Professor Charles F. Marvin, Chief of the Weather 
Bureau ; 

Dr. Charles D. Walcott. 

“On the evening of the same day (April8), Mr. Waldon 
handed to the. Chairman a memorandum requesting that a 
certain statement be inserted in the report to the President. 
This memorandum was signed by Mr. Sidney D. Waldon; 
Major W. G. Kilner, U. S. A.; Mr. Glenn L. Martin; Mr. 
Frank H. Russell, the latter two names being attached by Mr. 
Waldon acting under. authority from them. The report at 
that time had been fully prepared, and the Chairman did not 
feel that he was authorized to include the memorandum as a 
part of the report approved by the. sub-committee and the 
Executive Committee. He therefore wrote a separate letter 
to the President under the same date the report was trans- 
mitted (April 9), to which a memorandum was attached 
embodying the substance of the memorandum handed to the 
Chairman by Mr. Waldon. That memorandum stated that 
the four gentlemen whose names were signed to it were of the 
opinion that the President’s letter justified the consideration 
of a Department of the Air, a Unified Air Service, or an 
{ndependent Air Force, but, having been over-ruled by a 
majority of the committee, they urged “that the President 
direct the National Advisory Committee for Aeronautics to 
re-convene the same sub-éommittee to investigate, with a view 
to making definite recommendation as to the relative merits of 

“The situation as it will exist under the plan pro- 
posed in this report, in which aeronautics will be divided 
among the Departments of War, Navy, Commerce and 
Post Office; 

b. A Department of the Air; 

ce. A Unified Air Service; 

d. An Independent Air Force.” 

“Mr. Waldon has since approved the memorandum in the 
form submitted to the President with the Chairman’s letter 
of April 9. 

“It appeared to be the judgment of the majority of the 
committee though not expressed: in its report, that it was not 
called upon to express an opinion on a Department of the 
Air, a Unified Air Service, or an Independent Air Force, and 
that its recommendations, if carried into effect, would be 
constructive, and not in any manner interfere with any future 
re-grouping of aviation activities, should that be concluded 
to be desirable. 

“No motion was made during the meetings of the Sub-Com- 
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mittee to incorporate in its report the request for further 
action on the part of the President which was later urged by 
four members in the memorandum referred to. There was 
no motion to include a minority report, nor was any“notice 
given that a minority report would be submitted. Hence the 
Chairman did not feel justified in considering the memoran- 
dum handed to him by Mr. Waldon as a minority report. In 
fact, nothing is stated in the memorandum itself to the effect 
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that it is a minority report. It does not express any differ. 
ences from the recommendations contained in the report, but, 
on the contrary, goes beyond the scope of the report, urging 
that the President request the National Advisory Committee 
for Aeronautics to make another investigation and another 
report to the President containing definite recommendations 
as to the relative merits of a department of the Air, a Unified 
Air Service, and an Independent Air Force.” 





Secretary Denby Launches Merchant Seaplane 


Navy Head Anxious to Stimulate Commercial Aviation by the 


Use of Navy Seaplanes Converted into Commercial Carriers 


The first of a series of naval flying boats converted into 
commercial carriers was launched last week by Secretary of 
the Navy Denby in the presence of a distinguished assemblage, 
comprising Captain W. A. Moffett, Chief of Naval Aviation, 
members of the Senate and House, the Naval Affairs Com- 
mittee, foreign air attaches, and many others. These seaplanes 
belong to the well known Navy HS-2L coast patrol flying 
boats which rendered signal service during the war in patrol- 
ling the entire Atlantic Coast and in convoy work. The boats 
have been converted into six-place commercial earriers by the 
Aeromarine Plane and Motor Co., of Keyport, N. J., and 








Capt. W. A. Morrert, Drrecror or NAvAL AVIATION, AND 
SECRETARY OF THE Navy DENBY 
Photo U. 8S. Navy 


are equipped either with a cabin or with open cockpits. The 
power plant is composed of a 400 hp. Liberty engine, driving 
a pusher propeller, which gives the machine a maximum speed 
low down of 75 m.p.h. The overall span of these boats is 72 
ft. 

In launching these boats, Secretary Denby said that he 
“eonsidered it of very real importance that our people become 
familiar with the present day safety and the advantages of 
commercial aviation. Therefore, in order to stimulate interest 
in commercial aviation, so that we will have trained men 
available for national defense in ease of an emergency, the 
Navy Department has allowed a limited number of these well- 
known aircraft to be sold to the public at one-third their 
actual cost.” 

It is believed that those interested in aviation and desirous 
of keeping American aeronautical activities abreast of foreign 
accomplishments will quickly take advantage of this oppor- 
tunity to procure equipment of such proven reliability at so 
low a figure. 

After the launching Mr. Denby, together with officials of the 


Aeromarine Co., took passage in the seaplane and made g 
flight over Washington, cireling around Washington monn- 
ment, and coneluding with a trip to Mount Vernon. 

This is the first time that a Cabinet member has taken such 
an important step to encourage commercial aviation and 
impress the people with the safety of flying. 





14,000 Passengers Carried by Aero Limited 


Aero Limited, Ine., which claims the distinction of being 
the pioneer air transport firm in the United States, having 
been formed in 1919 and having been in continuous operation 
ever since, has to date carried 14,000 passengers without any 
accident. This is a highly gratifying record and it bears out 





SECRETARY Densy GornG on Board THE AEROMARINE 
COMMERCIAL FLyInG Boat 
Photo U. S. Navy 


the contention that an air transport line which is operated on 
safe and sane principles does nat involve any more hazards 
for passengers than any other means of transport. 

Aero Limited exclusively operates flying boats. [ts fleet 
consists mainly of converted HS-2L Navy flying boate fitted 
with the Liberty-12 engine. During the winter months the 
machines are used for a transport service between Miami, Fla, 
the Southern headquarters of the company, and Bimini and 
Nassau, B.W.I. Special flights are also made on request to 
various resorts of the Florida coast. When the mild season 
sets in, the flying boats go north and operate in the vicinity 
of New York in sightseeing work, with special trips to Atlanti¢ 
City, Newport, Boston, ete. One of the boats of Aero Limited 
holds the record for the fastest flight between Miami and New 
York, the total elapsed time being 15 hr. 35 min. 

New executive offices of the company will be opened in the 
totham Bank Building, New York, beginning about May 16. 
Branch offices or special representatives of Aero Limited are 
besides located at Havana, Cuba; Nassau and Bimini, B.W.L; 
Isle of Pines; New York; Boston; Lake George; Newport 
R. I.; Palm Beach and Miami, Fla. 

Aero Limited recently acquired exclusive control of United 
Air Lines of America. 
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The following are abstracts of the laws dealing with air 
navigation at present in force in States and Municipalities 
of the United States and Possessions :— 

States of Connecticut, Massachusetts, New York, Kansas. 
Towns of Nutley, N. J., Kissimmee, Fla. Cities of Newark, 
N. J., Atlantic City, N. J., New York, N. Y. County of Los 


Angeles, Territory of Hawaii. 


STATE OF CONNECTICUT 
June 8, 1911 


Registration of machine. Owner files annually with Seere- 
tary of State his name, residence and address and description 
of each aircraft. Secretary of State will assign distinguishing 
number and issue certificate of registration. Certificate to be 
earried at all times on the aireraft. 

Fee. $5.00. 

Transfer of Machine. Upon transfer, registration expires, 
former owner to inform Secretary of State of transfer and 
return certificate. 

Markers. Display in conspicuous place plate bearing num- 
ber assigned, in letters not less than 5 ft. in height. 

Revocation. Secretary of State may suspend or revoke for 
any cause he may deem sufficient. 

Licensing of Operator. Operator must be 21 years old and 
obtain license from Secretary of State, except to operate over 
property owned or leased by him or over property of others 
where permission from owner has been granted him. License 
granted after examination in manner determined by Secretary 
of State, or when applicant holds certificate from recognized 
aero club. Unlicensed operator over 21 may operate in com- 
pany of licensed pilot. Number assigned each license. License 
must be carried at all times. 

Fees. For examination, such sum as Secretary of State 
may requre up to $25.00. For license, $2.00. 

Revocation. Secretary of State may suspend or revoke for 
any cause he may deem sufficient. 

Non-residents. May operate 10 days if home state laws 
complied with. 

Penalties. Failure to comply with any provisions may re- 
sult in fine not more than $100 or 6 months imprisonment, or 
both. 

Responsibility for damage. 
ages suffered by any person. 
principal or employer is held. 

Nomenclature. ‘“Airship”—any flying vehicle. 

“Aeronaut”—any person who undertakes 
to direct its course. 

“Fly”—évery kind of locomotion by an 
airship. 


STATE OF MASSACHUSETTS 
October 11, 1919. 


Registration of machine. Application should be made to 
Department of Public Works, Division of Highways. 

Fee. $2.00. -° 

Markers. Machines must carry identification number of 
such size, displayed in such a manner as may be ordered by 
the Division of Highways, when issuing registration certificates. 

Licensing of Operator. Applicant to file application with 
Division of Highways, Department of Public Works. State 
may issue, without examination, license to pilots who at any 
time were commissioned in the Army, Navy or Reserve and to 
any applicant who has otherwise passed an examination satis- 
factory to the commission. Provisions do not apply to military 
or naval aviators in service. 

Fees, $5.00. 

Revocation. 
revoked. 

Penalties. Not less than $10.00 nor more than $500 or im- 
prisonment for not less than one month or more than six 
months or both. 

Minimum altitude. Operator must not fly at such an alti- 
tude as to endanger his own life or the safety of those below, 


Pilot responsible for all dam- 
If agent or employee, the 


Following hearing, license may be definitely 
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or the safety of his passengers; or very thickly settled districts 
save in starting or alighting. 

Restricted areas. Highways and public grounds, and thick- 
ly settled district in any city or town, except for the purpose 
of starting or alighting on designated landing places. 

Miscellaneous. Forbidden to perform dangerous maneuvers 
over massed assembly of 100 or more persons; or drop any 
article in flight, except over grounds devoted to flying or open 
water. 


Nomenclature. Ordinance applies to all “aircraft”. 


STATE OF NEW YORK 


March 30, 1920. 


State legislature passed resolution urging the Congress of the 
United States to enact federal air laws. 


STATE OF KANSAS 
April 4, 1921 


Registration of machine. Owner files annually with Seere- 
Treasurer on suitable blank furnished by State Aircraft 
Board, setting forth name, make, model, description of aircraft 
and engine. Name and address of owner, ete. Aircraft 
Board to inspect aireraft. Manufacturers or dealers may 
obtain a general number for all aircraft manufactured or dealt 
in by them. Board will issue general certificate and three 
license plates. Fee for registration $20. $1. for each addi- 
tional set of double plates of the number assigned. 

Fee. $15.00. 

Transfer of Machine. Number plate issued shall remain 
on aircraft and vendor notifies board of sale or transfer, 
giving all details together with fee of $1.00. 


Markers. Number plate and certificate furnished by air- 
eraft board. Marker must be conspicuously displayed on 
aircraft. 


Licensing of Operators. Pilots must submit qualifications 
to Aircraft Board and be registered. 

Fee. $10.00. 

Non Residents. Provisions as to registration and licensing 
will not apply to non-residents for 30 days, provided laws 
of home state regarding registration and licensing have been 
complied with. Non-residents engaging in commercial aviation 
for hire must comply with the Kansas law as if he were a 
resident. 

Penalties. For piloting any aircraft without license, not 
less than $25. or more than $500. For violation of any other 
provision not less than $25. and not more than $500. 

Minimum altitude. 250 ft. over any premise or 1,000 ft. 
limits of any city, except in the event of fire, forced landing 
or at beginning or end of flight. 

Miscellaneous. Forbidden to engage in acrobatics over 
limits of any city or center of population or to fly at a height 
lower than that enabling a glide in any emergency and at all 
times to a known or established place on land or water. Pro- 
vision does not apply to aircraft owned by the Government or 
to pilots in the service of the Government. 

Forbiddden to discharge ballast or else from aircraft. 

Nomenclature. “Aircraft” to include any “airplane, hydro- 
plane, seaplane, dirigible, balloon or other apparatus carrying 
one or more passengers into or through the air propelled by 
currents or by power or motors contained in said apparatus; 
the pilot shall include “any person” directing navigation. 


TERRITORY OF HAWAII 
March 22, 1915. 


Licensing of operators. Operator of any aircraft must 
obtain license from the Government. Members of the Army, 
Navy, National Guard of Hawaii or Naval Militia of Hawaii 
air services, excepted. 

Penalty. Not more than $1,000 or one year’s imprison- 
ment, or both. 









































































KISSIMMEE, FLORIDA 
July 17, 1908. 


Registration of machine. No provision, but permission of 
Council must be obtained for the maintenance of “airship” 
shed, barn, garage, station, depot, ete. 

Fee. Annua! license tax, $100 for each place of business, as 
above. Annual license tax imposed on all airships kept or 
used for hire, graded as follows: “Baloons, stationary, $20.00; 
powerless, $30.00; dirigible, $50.00; Aeroplanes, $100; helicop- 
ters, $159; ornithopters, $200; all other types, $300.” Increase 
10 per cent for 5 to 15 passengers; 20 per cent for 15 to 30; 
35 per cent for 30 to 60 passengers; 50 per cent for 60 to 100 
passengers; 100 per cent for 100 to 500; 200 per cent for 500 
to 1000; and 400 per cent for 1000 and over. No tax on aeria 
freight lines for term of 15 years. 

Penalties. Not more than $500 or imprisonment in “the 
town calaboose” for not more than 90 days, or both. 

Minimum altitude. 10 ft., or within 20 ft. at speed greater 
than 8 mi. per hr., or within 50 ft. at over 15 mi. per hr., or 
within 100 ft. at over 25 mi. per hr., or within 2000 ft. at more 
than 50 mi. per hr., or within 500 ft. at over 100 mi. per hr. 

Lights and instruments. “All such balloons or airships shall 
be properly equipped with and shall use such bells, whistles or 
horns, brakes, lights and other signalling and controlling ap- 
paratus, and nets, parachutes, flying belts and artificial wings 
and other safety apparatus,” as prescribed by the U. S. 
Government. 

Miscellaneous. Unlawful to drop articles, or collide with 
telegraph and telephone poles, ete. 


NEWARK, NEW JERSEY 
May 6, 1920. 


Licensing of Operator. Operator must have a license issued 
by U. S. Govt. 

Penalties. $190 first offense; $200, subsequently. 

Minimum altitude. 4000 ft., except in starting or alighting. 

Restricted areas, Central portion of city. 

Lights and instruments. Lights fore and aft, carry maps 
of routes, compass, landing flares which latter shal! be used for 
starting or alighting at night. 

Miscellaneous. Unlawful to drop any article. Unlawful 
to distribute circulars except on obtaining license for purpose 
from the Dept. Public Safety; fee $25 and bond $1000. Ex- 
hibition flights in or over city unlawful except on obtaining 
permission from Dept. Public Safety. 

Nomenclature. Ordinance applies to “any aeroplane, gas 
bag, flying machine or any heavier than air or any mechanical 
contrivance used for flying.” 


COUNTY OF LOS ANGELES, CALIF. 
June 16, 1920. 


Registration. Application to be made to Aireraft De- 
partment, describing machine. Examination made by County 
Inspector of Aircraft. Registration may be suspended by 
Department if machine is not satisfactery. 

Fee. $2.00 per seat annually. 

Markers. Number plate furnished by Aircraft Department 
to be displayed at all times. 

Licensing of operators. License must be obtained from 
Aireraft Examining Board. Application specifies kind of air- 
eraft for the operation of which license is sought. Must be 
eounter-signed by two persons who themselves hold such li- 
censes or are licensed pilots in the International Aeronautic 
Federation. Applicants must be 18 years of age and have 
had 10 hours minimum flying in a “balloon or flying machine” 
or 25 hours in charge of an airship. 

Fees. $2.50 annually. 

Revocation. May follow arrest three times in 60 days 
followed by conviction, or upon two arrests in 60 days fol- 
lowed by conviction for violation of various regulations. Sus- 
pension of license for 30 days may follow violations of other 
provisions. 

Non-residents. Temporary certificate of registration may 
be issued by Aircraft Department for period of less than 60 
days and more than 5 hours in any one month. 

Penalty. Not over 30 days in jail or not more than $500 
or both, for first offense; or imprisonment not over 90 days 
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for second offense; and not over six months for third or 
subsequent. 

Minimum altitude. 100 ft., except in starting or alighting, 

Miscellaneous. Forbidden to conduct any aireraft in g 
reckless manner endangering the safety of persons or ogen- 
pants of the aircraft. Unlawful to fly a kite or captive 
balloon having metallic cable within 1000 ft. of any high vol. 
tage electric wire. Free balloons have right of way over air- 
ships, airships over airplanes. Compliance with definite rules 
of the air embodied in the ordinance is required. Dropping 
of ballast other than fine sand prohibited. 

Nomenclature. - The word “aircraft” comprises all devices 
for aerial locomotion. “Flying machine” means all airplanes, 
seaplanes, flying boats, or other aircraft heavier than air hay- 
ing means of propulsion, and “aviator pilot” is the operator 
of any flying machine. “Aeronaut pilot” is the operator of 
any airship or balloon. 

NUTLEY, NEW JERSEY 
Aug. 22, 1916. 

General. No person shall descend into Nutley from any air- 
eraft by means of a parachute or similar contrivance not under 
complete control. Forbidden to drop any article from alr- 
eraft. 

Penalty. $25.00 first offense; imprisonment for 30 days for 
each and every subsequent violation. 


ATLANTIC CITY, NEW JERSEY 
June 24, 1920. 

Registration of None, except operator must 
produce satisfactory proof to Director of Public Safety the 
machine is fit for purpose. 

Licensing of operator. Must have certificate of Aero Clab 
of America or U. S. Government license. 

Penalties. $100 for first offense; $200 for each subse- 
quently. 

Minimum altitude. 3000 ft., except starting or alighting. 

Lights and instruments. Light fore and aft, maps of 
routes, compass and landing flares, which latter shall be used 
for landing or alighting at night. Exhibition flight unlawful 
except on permit from Director of Public Safety. 

Miscellaneous. Unlawful to operate to disturb peace and 
quiet and to drop any article. Distribution circulars pro- 
hibited except on permit from Director of Public Safety. 

Nomenclature. Ordinance applies to any “aeroplane, gas 
bag, flying machine, balloon or other vehicle heavier than air, 
or any mechanical contrivance used for flying.” 

CITY OF NEW YORK 
Feb. 23, 1921. 

Miscellaneous. Unlawful to drop any articles, including 
cireulars, except over place established for the purpose. For- 
bidden to give any demonstration involving acrobatic maneu- 
vers which may tend to divert the aircraft from normal flight. 
Aireraft approaching each other shall pass to the right. 
Lighter-than-air craft at all times have right of way. 

Penalties. 
ment, or both. 

Minimum altitude. 
of flight. 

Nomenclature. “Aireraft” ineludes any flying apparatus. 
“Pilot” is any person in flight who undertakes to direct move- 
ments of the machine; “flight” includes any kind of locomotion 
by aircraft. 
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2,000 ft., except at beginning or end 


E. R. Morton Joins Fairchild Co. 


The Fairchild Aerial Camera Corp. has recently secured the 
services of E. R. Morton as Technical and Research Engineer. 

Mr. Morton was formerly retained by the Science and 
Research Department of the United States Air Service at the 
Bureau of Standards, Washington, D. C., and Langley Field. 
He is given credit for developing the technique of testing 
camera mounts and for extensive experimental work leading 
to the scientific design of airplane camera mounting. 
mounts for the Deram and K cameras were the immediate 
results of his work and when tested at Langley Field, he 
determined the practical proof of the theory. _ 
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“Who’s Who in American Aeronautics” 


(Ocpyright, 1921, by The Gardner, Moffat Co., Inc.) 





Every week, AVIATION AND AIRCRAFT JOURNAL prints the biographical sketch of 
men who are prominent in American Aeronautics. These sketches will be published later in 
pamphlet form. As so many of the officers change their stations often, it is believed that a 
semi-annual issue will be necessary. In compilations of this character many errors and om- 
missions occur. It will be appreciated if corrections are sent to “Who’s Who” Editor. 


Charles De Forest Chandler 


CHANDLER, CHARLES bE FOREST, Col. Air 
Service, retired; born, Cleveland, Ohio, Dec. 24, 
1878; son of Frank M. Chandler and Effie May 
(Barney) Chandler. 

Educated: Public schools, High School, Case 
School of Applied Science, Cleveland, Ohio; Army 
Signal School, Ft. Leavenworth. 

Professional: Officer, U. S. Army, 
and from Feb. 2, 1901 to date. 

Aeronautical Activities: Oct. 22, 1906, first 
balloon voyage; first airplane flight 1909, with 
Wilbur Wright; Commanding Officer of first army 
aviation schools, College Park, Md. and Augusta, 
Ga., 1911 to 1913; Officer in Charge Aeronautical 
Division, Signal Office, War Department from Aug. 


1898-1899 


1907 to May 1908; member of Board of Officers 
conducting Wright airplane trials at Fort Myer, 
Va., 1909. 

Flying Rating: Qualified Balloon Pilot, 1907; 
pilot certificate No. 8, Aero Club of America; 


Aviation Pilot Certificate No, 59, Aero Club of 
America; Military Aviator, War Department, July 
1912; Expert Aviator Certificate No. 5, Aero Club 
of America. 

War Service: Commanding Officer, Army Bal- 
loon School, Ft. Omaha, Nov. 1916 to April 1917; 
Chief, Balloon Division, Washington, April to Oct. 
1917; Chief, Balloon Section, A. E, F., France, 
Nov. 1917 to Feb, 1918; Chief, Balloon and Air- 
ship Division, Army Air Service, March 1918 to 
Oct. 16, 1920. 

Member: Aero Club of America; The Lambs; 
Chevy Chase Club; Army and Navy Club (Wash.) ; 
Army and Navy Club (Manila); Cleveland Athletic 
Club; Military Order Carabao; Military Order 
Foreign Wars; American Legion. 

Present Occupation: Retired Army Officer. 

Address: 1424 K St., N. W., Washington, D. C. 


Ralph C. Diggins 


DIGGINS, RALPH C., Commercial Aviator; 
born, Cadillac, Mich., March 7, 1887; son of AlI- 


bert B. Diggins and Emma J. Diggins; married, 
Alma Eske, Jan, 1, 1913. 

_ Educated : Harvard High School; 1904-1905, 
University of Illinois; 1905-1908, University of 


Michigan; B. S. Marine Eng. 

Professional: Prof. Mathematics and Science, 
1909-1913; Athletic Director, 1909-1913; Flying, 
1912-1913; Associated Theatres Co., 1913-1917; 
Army Air Service, 1917-1918; Commercial Flying, 
1919-1921 

Aeronautical Activities: Flying, 1912-1913 ex- 
hibitions, Curtiss Pusher, Queen Monoplane; 1917- 
1918, U. S. Army Air Service, A. E. F., 92nd 
Squadron Night Bombing; 1919-1921, School of 
Flight and Commercial Flying, Chicago, Ill. 

Flying Rating: Certificate No. 1719, June 19, 
1918, International Federation of Aeronautics. 


Wer Scrvice: 2nd Lieut. Army Air Service, 
July 3, 1917 to Jan. 3, 1919. : : 
Member: Aero Club of America, Illinois; Avia- 


tion Club of Chicago, 


Present Occupation: Commercial Aviation; 
President, Ralph C. Diggins Co. 
Address 140 N. Dearborn St.; home, 4930 


Sheridan Road, Chicago, Tl. 


Marshall Stanley Neal 


NEAL, MARSHALL STANLEY, Automobile 
business; born, Knsas City, Mo., April 20, 1890; 
son of F. P. Neal and Ida D. Neal. 





Educated: Yale University 1911 8, Ph. B. 
Professional: President, Kansas City Terra 
Cotta Co., 1913-1915; Vice President, Employer's 


Indemnity Corp., 1915-1917; President, Neal Mo- 


tors Co., 1919-1921. 

Aeronautical Activities: Ground school, Nov. 
1917 to Feb. 1918; commissioned 2nd Lieut. at 
Carruthers Field, Ft. Worth, Tex., April 1919; 


instructor 3 months; officer in charge of flying, 
June to Oct.; discharged Dec. 12, 1919. f 
> Flying Rating: Reserve Military, Aviator, April 
, 1918. 

War Service: Army, Nov. 1917 to Dec, 1918. 

Member: Kansas City Club; Kansas City Coun- 
try Club 

Present Occupation: Motor car business. 

Address: 1514 Grand Ave., home, 400 E. Ar- 
mour Blyd., Kansas City, Mo. 


Charles Matthews Manly 


MANLY, CHARLES MATTHEWS, Engineer; 
born, Staunton, Va., April 24, 1876; son of 
Charles Manly and Mary Helen (Matthews) Man- 
ly; married, Grace Brayton Wishart, June 9, 
1904. 

Educated: Private schools in Greenville, 8S. 
C.; Master Mathematics, 1896, -Furman Univer- 
sity, Greenville, 8. C.; M. E., 1898, Cornell Un- 
iversity. 

Professional: June 1898 to April 1905, Chief 
Assistant to Dr, 8. P. Langley in aviation develop- 
ment work and the construction and test of the 
man carrying aeroplane for U. 8S. War Depart- 
ment; Vice President and Chief Engineer, Manly 
Drive Co., 1906-1915; President, S. A. E., 1919; 
Chairman, aviation division, S. A. E., standards 
committee, 1917-1919. 

Aeronautical Activities: See Langley Memoir 
on Mechanical Flight; one of the judges; Inter- 
national Aviation Tournament, Belmont Park, Oct. 
1910; Member Contest Committee* Aero Club of 
America, 1906-1915; Consulting Engineer to 
British War Office Aviation Section, June to Sept. 
1915; flew 450 feet, Oct. 7, 1903; Consulting En- 
gineer since that time. 

War Service: Member, American Aircraft 
Board Commission to International Aircraft Stan- 
dardization Conference, London, 1918; member, 
International Aircraft Standards Board, 1917- 


1918. 
Books: “Langley Memoir on Mechanical 
Flight’, published as Part III of Vol. 27, Smith- 


sonian Contributions to Knowledge. 

Member: Aero Club of America; Society of 
Automotive Engineers; American Society of Me- 
chanical Engineers; Engineer’s Club of New 
York; Cosmos Club (Wash.). 

Present Occupation: Consulting Engineer (firm 
of Manly & Veal). 

Address: 250 West 54th St., New York City; 
home, 210° Abingdon Road, Kew Gardens, Long 
Island, N. Y. 


Peter Cooper Hewitt 


HEWITT, PETER COOPER, Inventor; born, 
New York City, March 5, 1861; son of Abram 
Stevens Hewitt and Sarah Amelia (Cooper) Hew- 
itt; married, Maryon J. Andrews, Dec. 21, 1918. 

Educated:. Stevens Inst. of Tech.; Se. D., Col- 
umbia University, 1903; Se. D., Rutgers College, 


1916. 

Professional: Scientist and Inventor; invent- 
or of Cooper Hewitt Lamp. 

Aeronautical Activities: Designed and _ con- 


structed a helicopter; gave successful demonstra- 
tions in 1918. 

War Service: First Vice Chairman, Naval Con- 
sulting Board of the United States. 

_ Member: American Institute of Electrical En- 
gineers; Century Association; Union Club; Uni- 
versity Club; Knickerbocker Club; Aero Club of 
America. 

Present Occupation: Scientist and Inventor. 

Address: 18 East 33rd St., New York City; 
home, tiles Manor, Ringwood, Passaic Coun- 
or, BH. 4 


William Jay Fitzmaurice 


FITZMAURICE, .WILLIAM JAY, Major, Air 
Service; born, Fremont, Ohio, July 26, 1885; son 
of Michael J. Fitzmaurice and Elizabeth E. Fitz- 
maurice, 


Educated: Bucyrus, Ohio High School; 1908, 
U. S. Military Academy. 
Professional: 2nd Lieut., Ist Lieut., and cap- 


tain of Infantry, Regular Army, 1908-1917; 
served in Alaska, Panama and United States. 

Aeronautical Activities: Primary training 
Rockwell Field, Calif., Feb. to May 1918. 

Flying Rating: Junior Military Aviator, May 
31, 1918. 

War Service: Major, Air Service, Jan. 1918; 
Executive Officer, D. M. A. (operations section) 
Washington, D. C., June to Sept. 1918; General 
Staff, Nov. 1918 to Feb. 1919. 

Present Occupation: Commanding, Montgom- 
ery Air Intermediate Depot. 

Address: Air Intermediate Depot, Mon ry, 
Ala.; home, 1600 N. Kingsley Drive, H ood, 
Los Angeles, Calif. 
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Harold Geiger 


GEIGER, HAROLD, Major, Air Service; born, 
Plainfield, N. J., Oct. 7, 1884; son of Fred C. 
Geiger and Josephine D. Geiger; married, Frances 
M, Bridges, Sept. 15, 1914. 

Educated: High school, East Orange, N. J.; 
U. 8S. Military Academy. 

Professional: Commissioned officer, U. S, Army. 

Aeronautical Activities: Attached to Signal 
Corps, U. 8. Army for Aviation duty, April 1912; 
preliminary training at College Park, Maryland 
and at Hammondsport, N. Y. (Curtiss School) ; 
duty at College Park and at North Island, San 
Diego, 1912 and 1913; at Honolulu, H. T., 1913 
and 1914; at San Diego, 1915; relieved from 
aviation duty 1915; ordered to U. S. Army Bal- 
loon School, April 1917; completed course for 
Balloon Observer, same year; served in Office 
Chief Signal Officer (Flying Division) and office 
Director Military Aeronautics, Dec, 1917 to Aug. 
1918; overseas, Aug. 1918 to July 1919; served 
overseas with Balloon Section Hats. 8. O. S., A. 
E. F., Hats. 1st Army, A. E. F., Hats. 5th Corps, 
Ist Army, A. E. F.; after Armistice, placed on 
research and investigation work in connection with 
dirigibles, England, Italy, and France; completed 
course of instruction (dirigible) at Centre Ecole 
D’Aeronautic, Rochefort, France and completed 
partial course of instruction at the Italian Airship 
School, Champino, Rome, Italy; served in Office 
Director Military Aeronautics, Aug. 1919 to March 
1920; command the Army Balloon School, Ross 
Field, Calif., March 1920 to March 1921; Assist- 
ant Military Attache (Aviation), the Hague, Neth- 
erlands, to date. om ; 

Flying Rating: Certificate, Military Aviator 
(Signal Corps); Junior Military Aviator; Junior 


Military Aeronaut; Balloon Observer; Brevet 
(France) Pilote de Dirigeable. _ 

Member: Aero Club of America. 4 

Present Occupation: Military Attache (Avia- 
tion), Netherlands. ? 

Address: The Americen Legation, The Hague, 
Netherlands. 4 





Wallace Arthur Rowell 


ROWELL, WALLACE ARTHUR, Salesman; 
born, Menomonee Falls, Wis. July 7, 1888; son of 
George Wayne Rowell and Mary (Walsh) Rowell. 

Educated: Grammar and high schools; Beloit 
College. sea? 

Aeronautical Activities: r } 
school, Austin, Tex. July 7, 1917; finished flying 
training at Kelly Field in Dec. 1917; started as 
instructor on dual‘stage, Kelly Field, Dec. 1917; 
commissioned ist Lieut., Jan. 1918; instructed on 
dual stage until July 1918 when became assistant 
officer in charge of the dual stage; ordered to Boll- 
ing Field, Washington, D. C., Aug. 1918; Officer 
in charge of Field and Hangars at Bolling Field. 

Flying Rating: Reserve Military Aviator, Jan. 
26, 1918. 5 a ; 

War Service: Enlisted, April 14, 1917; dis- 
charged as 1st Lieutenant, Feb. 17, 1919. 


Entered army ground 


Present Occupation: Traveling Salesinan for 
The International Harvester Co. ‘ 
Address: Minneapolis, Minn.; home, 1497 


Como Ave., W. St. Paul, Minn. 


Edward Buck Hamer 


HAMER, EDWARD BUCK, Insurance; born, 
Marion, 8. C., March 6, 1896; son of Philip B. 
Hamer and Gertrude B. Hamer. i 

Educated: Graded and high schools of Mari- 
on, 8. C.; 1916, A. B., Wofford College, Spartan- 
burg, 8S. C. . 

pr PS Nov. 1916-May 1917, bookkeep- 
er, Marion National Bank; July 1919-Dec. 1920, 
ranching in Colorado; Feb. = age ed 
agent, Hamer & Lewis, Inc., Marion, 8. ©. 
ag pee Activities: Oct, 1917-Feb. 1918, 
Hazelhurst Field; Feb. 1918-Sept. 1918, Kelly 
Field; Sept. 1918, Brooks Field; Oct. 1918-Dec. 
1918, Barron wae a : inadsitla 

Flying Rating: ying Instr * 

War \serdles: Enlisted, May 14, 1917; com- 
missioned 1st Lt, Air Service, Signal — 
Corps, Jan. 18, 1918; disc , Dec. 17, : 

Present Occupation: General Insurance. 

Address: Marion, 8. C. 
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Maurice Connolly 


CONNOLLY, MAURICE, Representative, Cur- 
tiss Co.; born, Dubuque, Iowa, 1877; son of 
Thomas Connolly and Ellen Frances (Brown) 
Connolly. 

Educated: Private schools; Dubuque High 
School; Cornell University; New York Law 


Heidelberg, Germany ; 
A. B., 1897; LL. B., 1898; Iowa Bar, 1899. 
Professional : President, Connolly Carriage 
Mfg. Co., 1904-1916; President, Carriage Builders 
National Association, 1908; Vice President, Du- 
buque Fire and Marine Insurance Co., 1904 to 
date: Vice President, Bank and Insurance Build- 
ing Co., 1904 to date; Director, Iowa Trust & 
Savings Bank and other financial institutions, 
1904 to date; special representative, Curtiss Aero 
plane & Motor Corp.; prior to world war was in 


School; Oxford, England; 


U. S. Congress from 3rd Iowa District, the only 
Democrat ever elected from said District; 1914, 
defeated Ex-Secretary of Agriculture, E. T. Meri- 
dith for Democratic nomination for U. S. Senate 
from Iowa; Chairman, Iowa State Democratic 


Delegate at Large, to National 
St. Louis, 1916; served 
on Resolutions Committee in said convention; on 
Military Affairs Committee House of Representa- 
tives, 1913-1915; Regent and member of Executive 
Committee of Smithsonian Institution, 1913-1916. 

Aeronautical Activities: Commissioned Capt., 
A. 8S. S. C., July 5, 1917 and ordered to Chanute 
Field, Rantoul, Ill. as Post Adjutant; ordered to 
D. M. A., Washington, Chief Correspondence Sec- 
retary, Executive; May 1919, to Hazelhurst Field; 


Convention, 1914; 
Democratic Convention, 


about 35 hours in air in many cross country 
flights; Executive officer, Wilbur Wright Field; 
completed flying training here; with Eastern 
Victory Loan Flying Circus; commanded Cornell 


Reunion Flight. 

Flying Rating: Reserve Military 
Pilots’ license, Aero Club, 1918. 

War Service: Capt., A. S. 8. C., July 5, 1917; 
Major, 8S. C., Oct. 23, 1917; Major, Air Service, 
1918; received discharge, Oct. 27, 1919; Feb. 
1920, commissioned Lt. Col., A. 8S. S. O. R. C. 

Books: Political and Economic articles. 

Member: Dubuque City Club; Dubuque Golf 
and Country Clubs; University Club of Chicago; 
Metropolitan Club; Chevy Chase; Army and Navy 
Club; National Press and Alfalfa Clubs; D. K. E 
Cornell; Aero Club of America; American Legion. 


Aviator ; 


FP’resent Occupation: Financial connections in 
Iowa and special representative, Curtiss Aero- 
plane & Motor Corp. 

Address: Garden City, L. I., N. Y.; home, 
1637 Iowa St., Dubuque, Iowa 

Oscar Westover 

WESTOVER, OSCAR, Major, Air Service; 

born, West Bay City, Mich., July 23, 1883; son 


of Emil Westover and Kunigunda (Gaertner) 
Westover; married, Adelaide Reginia Bainbridge, 
Dec. 31, 1907. 


Educated: Kolb Grammar 
City High School; 1906, U. S. Military Academy. 

Aeronautical Activities: Officer in charge, Sig- 
nal Office, Port of Embarkation, Hoboken, N. J., 
Sept. 26, 1917 to March 18, 1918; Officer in 
Charge, Storage Depot, S. C., March 18, 1918 to 
June 8, 1918; Officer in Charge, Storage and Traf 
fic Department, Bureau of Aircraft Production, 
June 9, 1918 to Nov. 18, 1918; Assistant Execu- 
tive, Bureau of Aircraft Production, Nov. 19, 1918 
to Jan. 3, 1919; Assistant Executive, Office Di- 
rector of Air Service, Jan. 5, 1919 to June 30, 
1919: Chairman Claims Board, Air Service, Aug. 
6, 1919 to Aug. 31, 1919; Executive, Air Service, 
July 6, 1919. 

Flying Rating: 
1921. 

Present Occupation: Director of Aircraft Pro- 
duction; Chief of Balloon and Airship Division, 
Office, Chief of Air Service. 

Address: Air Service, Washington, D. C. 


G. Hall os 


ROOSEVELT, G. HALL, Electrical Engineer; 
born, Neuilly, France, June 28, 1891; son of Elliot 
Roosevelt and Anna (Hall) Roosevelt; married, 
Margaret Richardson, May 17, 1913. 


School; West Bay 


Balloon Observer, March 26, 


Educated: 1912, E. E., 1914, M, E., Harvard 
College. 

Professional: Instructor, Graduate School of 
Engineering, Harvard University, 1913-1914; 


Substation Operator, Canadian Klondike Mining 
Co., Dawson City, Y. T., 1914-1915; Electrical 
Engineer, General Electric Co., power and mining, 
and railway applications 1916. 

Aeronautical Activities: 1st Class Private, A. 
8. 8. C.; enlisted July 11, 1917; Stationed at U. 
S. School of Military Aeronautics, Cornell Univer- 
sity, Ithaca, N. Y. until Dec. 22, 1917; Gerstner 
Field, Lake Charles, La., until Aug. 6, 1918; Dorr 
and Carlstrom Fields, Arcadia, Fla., Aug. 6, 1918 
to Jan. 1, 1919. 

Flying Rating: Reserve Military Aviator. 

War Service: 2nd Lieut., Air Service, May 3, 
1918; 1st Lieut., 8. O. R. C., Feb. 3, 1919. 

Present Occupation: Electrical Engineer. 

Address: General Electric Co., home, 211 Union 
St., Schenectady, N. Y. 


AVIATION 


Joseph Allison Steinmetz 
STEINMETZ, JOSEPH ALLISON, Inventor; 
born, Philadelphia, Pa., March 22, 1870; son of 
Jobn Steinmetz and Frances Morris (Janney) 
Steinmetz; married, Oma Frances Fields, 1903. 


Educated: Philadelphia Central High School; 
special course in Metallurgy, Lehigh University, 
1900. 


Professional: Member of firm of Janney, Stein- 
metz & Co., established 1895, experts in design and 
production of seamless steel tanks, shells and 
pressure containers, poison gas, aerial drop bombs, 
and submarine Torpedo shells and mines. 


Aeronautical Activities: Assisted Prof. Lang- 


ley in producing seamless steel cylinders and 
shapes for Langley aeroplane; designed various 
devices for aerial warfare; founder and director, 
School for Aircraft Building, 1917-1918, Phila- 


delphia; President, Aero Club of Pennsylvania, 
1915-1921; overseas (civilian), special service, 
Dec. 1917 to March 1918. 

War Service: Member, National Research 
Council, Engineering Division, Washington, D. C., 
1918; member, Submarine Defense Association, N. 
Y., 1917-1918; commissioned Major, Ordnance 
(IRteserve), March 1919. 

Books: “Offensive Against the Submarine’’. 

Member: American Society of Mechanical En- 
gineers; Society of Automotive Engineers; Aero 
Club of America; Engineers’ Club of Philadelphia; 
Sunnyside Golf Club; Philadelphia Cricket Club; 


Bankers’ Club of America; Manufacturers’ Club 
of Philadelphia; Sons of Revolution; Colonial 
Society; Barons of Runnemede; Naval and Mili- 
tary Order, Spanish American War 


Present Occupation : 
Steinmetz & Co 

Address: Morris Bldg., Philadelphia; home, 
736 Westview St., Germantown, Philadelphia, Pa. 


Member, firm of Janney, 


Douglas Blakeshaw Netherwood 
NETHERWOOD, DOUGLAS BLAKESHAW, 


Major, Air Service; born, Birmingham, England, 
Feb $f, 1885 son of Tom Netherwood and Ann 
(Wood) Netherwood; married, Harriet V. ) 
Bowne, April 30, 1919 

Educated: Public schools, McCulloch County, 
Texas; Agricultural and Mechanical College of 
Texas, B. S. M. E. 1908. 

Professional Served as private, corporal and 
sergeant, 20th Co., C. A. C., from July 30, 1908 


to Aug. 6, 1911; appointed 2nd Lieut., C. A. C.., 
Aug. 7, 1911; promoted 1st Lieut., C. A. C., July 
1, 1916 and Captain, C. A. C., May 15, 1917; 1st 
Lieut., S. C., Aug. 20, 1914; Captain, S. C., July 
1, 1916; Major. May 15, 1917; temporary Lt. 
Col., Air Service, Aug. 20, 1918 to Feb. 20, 1920: 
permanent commission as Major, Air Service, July 


1, 1920. 
Aeronautical Activities: Detailed for aviation 
duty in the Signal Corps, Dec. 10, 1913 and 


learned to fly at San Diego, Calif. in Wright Type 
“B” airplane No. 3; left San Diego for Philippine 
Islands, Jan. 2, 1916; on aviation duty Corregi- 
dor, Manila, P. I. until return to U, S., July 1917: 
duty O. C. S. O., Washington, D. C.., Aug to Nov. 
1917; duty as Commanding Officer, Love Field, 
Nov. 21, 1917 to April 27, 1918; organized and 
established Aviation Repair Depot, Dallas, Tex. 
early in 1918 and commanded that station con- 
tinuously until it was closed on March 28, 1921. 
Flying Rating: Pilot license No. 312: expert 
aviator’s certificate No. 41, Aero Club of America: 
Junior Military Aviator, Aug. 20, 1914: Military 
Aviator, Aug. 20, 1917: Airplane Pilot, 1920. ; 
Member: Army and Navy Club, ( Wash.) 
Present Occupation: Executive Officer, 
Antonio, A. I., Depot, San Antonio, Tex. - 
Address: 8. A, A. I. D., Kelly Field, San An- 
tonio, Tex. : 


San 


Daniel Eric Ellis 

ELLIS, DANIEL ERIC, Lawyer; born, Meek- 
er, Colo., March 17, 1893; son of Charles F. Ellis 
and Adelia (Craig) Ellis; married, Thelma Lea 
Townes, Nov. 16, 1918. 

_Educated: 1916, A. B., University of Califor- 
nia; 1917, University of Southern California: 
1919, University of Denver. ; 

Professional: Admitted to the bar, State of 
Mississippi, July 1920; practiced law in Oklaho- 
ma 1920-1921. 

Aeronautical Activities: June 30, 1917, com- 
pleted Ground School, University of California; 
commissioned 1st Lieut. A. 8S. 8. O. R. C., Gerst- 
ner Field, La., Jan. 7, 1918; duty: Instructor, 
dual control, acrobatics, army corps, cross country, 
instructors school, combat; Stage Commander; 
Field Commander. 

Flying Rating: Reserve Military Aviator, Rock- 
well Field, San Diego, Calif.; Aero Club of Amer- 
— Certificate No. 954; expert Certificate No. 
125. 

War Service: Enlisted Private 1st Cl. A. 8. 8. 
E. R. C., May 28, 1917; Commissioned Ist Lt. 
Reserve Military Aviator, Jan. 7, 1918; discharged 
Jan. 9, 1919. 

Member: Aero Club of America; Pacific Aero 
Club; Aerial League of America. 

Present Occupation: Lawyer. 

Address: Glendora, Miss. 
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Arthur William Duckstein 


DUCKSTEIN, ARTHUR WILLIAM, Ady 
ing; born, Philadelphia, Pa., Feb. 24, 1890; gon 
of Anthony P. Duckstein and Caroline (Mallon) 
Duckstein; married, Marie Louise Keemle, Noy 
5, 1914. 2 

Educated: Public schools of Philadelphig; 
Central High ,School Philadelphia; University of 
Pennsylvania, 2 years. 

Professional: 1908, Artist, Philadelphia “Tp. 
quirer”’, “Evening Telegraph’’, Baltimore ‘‘Newg”. 
1912, advertising, A. McKim Ltd., Toronto, Qap. 
ada and London, England. 

Aeronautical Activities: Cadet, Fort Sill, Okla, 
Sept. 17, 1917 to Dec. 1917; 1st Lieut., A.g§ ¢ 
R. C., Gondrecourt, Cazaux, Coetguidan, France, 
Jan. 1918 to July 1918; ist Aero Squadron, rs 
E. F., July to Oct. 1918. 

Flying Rating: Aerial Observer, A. E. F., 1918, 

War Service St. Mihiel Offensive; three Major 
Offensives and Defensive Sector. 

War Honors: Distinguished Service Cross for 
extraordinary heroism in action between Montre 
beau and Exermont, France, Sept. 29, 1918, 
While on a special command reconnaissance to 
ascertain whether or not there was any concen: 
tration of enemy troops between Montrebeau and 
Exermont which might indicate a possible counter. 
attack, he obtained information of the very great. 
est value. Flying over the enemy’s lines at an 
altitude of less than 200 meters, in spite of most 
unfavorable atmospheric conditions, in the preg 
ence of numerous enemy aircraft, and under con- 
tinuous heavy rifle and machine-gun fire from the 
ground, he spotted enemy troops massed for coun: 
terattack, and, although severely wounded by 4 
machine-gun bullet from the ground, continued 
his mission until he had clearly and accurately 
located the position. He then returned and, though 
suffering from the pain of his wound, succeeded 
in writing out and dropping a clear and complete 
message. The counterattack, launched shortly 
afterward by a fresh enemy division, was crushed, 
and the accurate and timely information brought 
back by Lieut. Duckstein, after a very gallant 
flight under highly adverse conditions, was of the 
greatest importance in this success; Official credit, 
destruction of enemy ship, Sept. 15, 1918. 

Member: Aero Club of America. 

Present Occupation: Advertising 
Co., Inc.). 

Address: 


(Picard & 
16 W, 46th St., New York City. 


Max Charles Fleischmann 


FLEISCHMANN, MAX CHARLES, Capitalist; 
born, Riverside, Ohio, Feb. 26, 1877: son of 
Charles Fleischmann and Henrietta (Robertson) 
Fleischmann; married, Sarah Hamilton Sherlock, 
Dec, 20, 1906. 

Educated: 
klin Preparatory School; 
tute. 

Professional: 1st Vice President, The Fleisch- 
mann Company, and officer in its allied interests. 

Flying Rating: Hydro Airplane Pilot No. 48; 
Balloon Pilot No. 56; Junior Military Aeronaut. 

War Service: Overseas 1917 with first Balloon 
Squadron; Commanding officer, Army Balloon 
School, A. E. F.; active service as Balloon Obser 
ver with 2nd, 4th, and 6th French Armies, and 
2nd Balloon Wing, English Army, to study meth- 
ods of French Balloon observation, before return: 
ing to the United States to instill the French 
methods of balloon training; acted as inspector 
training, different balloon schools and later, com 
manding officer of U. 8. Army Balloon School at 
Arcadia. 

Member: 
bara Club. P 

Present Occupation: First Vice President, The 
Fleischmann Co.; rancher. 

Address: The Fleischmann Co., 
home, Edgewood Ranch, Santa Barbara, 


Public schools of Cincinnati; Fran- 
Ohio Mechanic’s Insti- 


New York Yacht Club; Santa Bar 


New York City; 
Calif 





Alexander George McAdie 


McADIE, ALEXANDER GEORGE, Meteorol- 
ogist; born, New York City, Aug. 4, 1863; son of 
John McAdie and Anne (Senclair) McAdie; mar 
ried, Mary Randolph Browne, Oct. 7, 1893. 

Educated: New York public schools; College, 
City of New York; Harvard University. 

Professional: District Forecaster, U. S. Weath 
er Bureau, New Orleans, San Francisco; Prof. of 
Meteorology, U. 8S. Weather Bureau; Director, 
Blue Hill Observatory; Prof. of Meteorology, Har 

University. 
agg Aho Senior Acrographie 
Officer in the Navy, 1918-1919; overseas in 1911 
establishing aerographic observatories at Naval Ait 
Stations, Ireland, England, France. 

War Service: U.S. Naval Reserve Foree, Feb. 
1, 1918 to June 5, 1919. 

Books: “Principles of Aerography”, Rand Me- 
Nally Co., 1917; many scientific papers. — 

Member: Fellow, many learned societies, for 
eign and home. 

Present Occupation: Prof, of Meteorology, Hat 
vard University. 

Address: Blue Readville, 
Mass, 


Activities: 


Hill Observatory, 


Wh 
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What the Weather Bureau Does for hie Pilots 





Aerological Service for Civil and Government Pilots 


The United States Weather Bureau has recently made 
definite arrangements at all of its stations to supply special 
flying information on the winds and weather, present and 
prospective, to all applicants, whether governmental, com- 
mercial or individual. Fully equipped Meteorological Stations 
to the number of 193 are in operation over Continental United 
States and its possessions, and others are operated in foreign 
countries. 

Officials of the Weather Bureau have, for many years, been 
keenly interested in aerial navigation, both aviation and 
aerostation. As early as 1907 a plan of cooperation between 


future will see Weather Bureau testimony of a deciding value 
in aircraft actions. 

Stations are authorized to furnish available information 
forthwith, merely upon the receipt of telephonic or telegraphic 
requests. Cost of the messages, must of course, be paid by 
the applicant. Given the course over which a projected flight 
is to be made, the Bureau will arrange to furnish along the 
route all possible information as to fog, smoke, winds, visi- 
bility and the like, over the territory ahead. 

Following is a list of the Weather Bureau Stations to which 
applications may be addressed. 








’ sel 











Tue Larrp “SwaLtow”, A Popctar THREE-SEATER EXTENSIVELY USED IN THE MIDDLE-WEST 


the Bureau and amateur balloonists was attempted as illus- 
trated by the service given in the Gordon Bennett Trophy 
race from St. Louis in that year. It was planned also to 
have balloonists furnish the Bureau with data acquired by 
them on ascents, using a convenient form prepared and fur- 
nished by the Bureau. At all times during the years of 
development of the airplane the Bureau has complied to the 
utmost extent with the scattering calls for advance information 
as to weather and wind conditions along the route to be 
followed in flight. But, no definite instructions have, until 
recently, been issued to stations with respect to the furnishing 
of meteorological data to pilots about to undertake long dis- 
tance flights. The supplying of surface and upper air data 
and forecasts to Lt. W. D. Coney, Air Service, preceding his 
attempted trans-America flight is an example of what the 
Weather Bureau is called on to do for aviation. But as a 
matter of fact, it is believed the general flying personnel of 
this country are, in the main, unaware of the facilities which 
the Bureau has and of the availability of information of vital 
character to flying. 

Weather reports will be a factor in the determination of 
insurance rates, and in the figuring of claims for damages. 
An insurance company would be loath to pay a claim resulting 
from an accident in the course of a flight made under adverse 
weather conditions. Where unfavorable weather occurs in the 
course of scheduled flights by transportation or mai! compan- 
ies, there would be another consideration involved, but the 
attitude of insurance companies on claims for damage in the 
face of Weather Bureau advices where non-postponement of 
the journey, or its continuances, is not of permanent impor- 
tance will be no uncertain factor in the elimination of 
unnecessary risks. 

It is of interest to know that officials of these Weather 
Burean stations are frequently subpoened to appear to testify 
as to weather conditions, rainfall, wind, temperature, and so 
forth, in connection with claims for losses through negligence 
or otherwise on land and sea, arising from unpropitious 
weather and wind conditions. It is not unlikely that the near 
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U. S. WEATHER Bureau STATIONS 
ATLANTIC COAST STATES AND ST. LAWRENCE VALLEY 


Eastport Me. Trenton, N. J.* 
Burlington, Vt. Baltimore, Md.* 
Northfield, Vt. Washington, D. C. 
Portland, Me. Norfolk, Va. 
Boston, Mass.* Richmond, Va.* 
Hartford, Conn. Wytheville, Va. 
New Haven, Conn. Charlotte, N. C. 
Binghamton, N. Y. Asheville, N. C. 
Albany, N. Y. Raleigh, N. C.* 
Ithaca, N. Y.* Wilmington, N. C. 
New York, N. Y. Charleston, S. C. 
Seranton, Pa. Columbia, S. C.* 
Harrisburg, Pa. Augusta, Ga. 
Philadelphia, Pa.* Savannah, Ga. 
Reading, Pa. Jacksonville, Fla.* 

Miami, Fla.* 

Key West, Fla. 


GULF STATES 


New Orleans, La.* 
Shreveport, La. 
Fort Smith, Ark. 
Little Rock, Ark.* 
Fort Worth, Tex. 
Palestine, Tex. 
Houston, Tex.* 
Taylor, Tex. 

Corpus Christi, Tex. 


Atlanta, Ga.* 
Macon, Ga. 
temp. ) 

Pensacola, Fla. 
Mobile, Ala. 
Montgomery, Ala.* 
Birmingham, Ala. 
Meridian, Miss. 
Vicksburg, Miss.* 


(Discontinued 


OHTO VALLEY AND TENNESSEE 


Indianapolis, Ind.* 
Cincinnati, Ohio. 
Columbus, Ohio.* 


Memphis, Tenn. 
Nashville, Tenn.* 
Chattanooga, Tenn. 





* Climatological section center. 










































596 AVIATION 


Dayton, O. 
Parkersburg, W. Va.* 
Pittsburgh, Pa. 


Knoxville, Tenn. 
Terre Haute, Ind. 
Evansville, Ind. 


LAKE REGION 


Marquette, Mich. 
Eseanaba, Mich. 

Port Huron, Mich. 
Green Bay, Wis. 
Grand Rapids, Mich.* 
Fort Wayne, Ind. 
Chieago, Il. 
Milwaukee, Wis.* 
Duluth, Minn. 


Buffalo, N. Y. 

Erie, Pa. 

Cleveland, Ohio 
Sandusky, Ohio 
Toledo, Ohio 

Detroit, Mich. 
Saginaw, Mich. 
Lansing, Mich. 

Sault Ste. Marie, Mich. 
Houghton, Mich. 


UPPER MISSISSIPPI VALLEY 


Des Moines, lowa* 
Keokuk, Iowa 
Peoria, Il. 
Springfield, Ill.* 
St. Louis, Mo. 
Cairo, Il. 


Minneapolis, Minn.* 
Madison, Wis. 

La Crosse, Wis. 
Charles City, Iowa 
Dubuque, lowa 
Davenport, Iowa 


MISSOURI VALLEY 


Omaha, Nebr. 
Sioux City, Iowa 
Huron, S. Dak.* 
Yankton, S. D. 
Bismarek, N. Dak.* 


Springfield, Mo. 
Kansas City. Mo. 
Columbia, Mo.* 
Hannibal, Mo. 
Wichita, Kans. 


ROCKY MOUNTAIN AND PLATEAU REGIONS 


Helena, Mont.* 
Lewiston, Idaho 
Boise, Idaho* 

Rapid City, S. Dak. 
Sheridan, Wyo. 
Lander, Wyo. 

Salt Lake City, Utah* 
Grand Junction, Colo. 
Cheyenne, Wyo.* 
North Platte, Nebr. 


Lincoln, Nebr.* 
Denver, Colo.* 
Pueblo, Colo. 
Oklahoma City, Okla.* 
Amarillo, Tex. 

Dallas, Tex. 

Roswell, N. Mex. 
Santa Fe, N. M.* 
Phoenix, Ariz.* 


PACIFIC SLOPE 


Eureka, Cal. 
Sacramento, Cal. 
San Francisco, Cal.* 
Fresno, Cal. 

Los Angeles, Cal. 


Walla Walla, Wash. 
Spokane, Wash. 
Seattle, Wash.* 
Portland, Oreg.* 
Reno, Nev.* 


Following is a duplicate list, arranged, for other con- 


venience, alphabetically by cities. 
ALPHABETICAL List oF U. S. WEATHER BurREAv STATIONS 


Albany, N. Y. 
Amarillo, Tex. 
Asheville, N. C. 
Atlanta, Ga.* 
Augusta, Ga. 
Baltimore, Md.* 
Binghamton, N. Y. 
Birmingham, Ala. 
Bismark, N. Dak.* 
Boise, Idaho* 
Boston, Mass.* 
Buffalo, N. Y. 
Burlington, Vt. 
Cairo, Il. 

Charles City, Iowa 
Charleston, S. C. 
Charlotte, N. C. 
Chattanooga, Tenn. 
Cheyenne, Wyo.* 
Chieago, Il. 
Cineinnati, Ohio 
Cleveland, Ohio 
Columbia, Mo.* 


Macon, Ga. (Discontinued tem- 
porarily ) 
Madison, Wis. 
Marquette, Mich. 
Memphis, Tenn. 
Meridian, Miss. 
Miami, Fla. 
Milwaukee, Wis.* 
Minneapolis, Minn.* 
Mobile, Ala. 
Montgomery, Ala.* 
Nashville, Tenn.* 
New Haven, Conn. 
New Orleans, La.* 
New York, N. Y. 
Norfolk, Va. 
Northfield, Vt. 
North Platte, Nebr. 
Oklahoma City, Okla.* 
Omaha, Nebr. 
Palestine, Tex. 
Parkersburg, W. Va.* 
Pensacola, Fla. 





* Climatological section center. 
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Columbia, S. C.* 
Columbus, Ohio* 
Corpus Christi, Tex. 
Dallas, Tex. 
Davenport, Iowa 
Dayton, Ohio 
Denver, Colo.* 
Des Moines, Iowa* 
Detroit, Mich. 
Dubuque, Iowa 
Duluth, Minn. 
Eastport, Me. 
Erie, Pa. 
Eseanaba, Mich. 
Eureka, Calif. 
Evansville, Ind. 
Fort Smith, Ark. 
Fort Wayne, Ind. 
Fort Worth, Tex. 
Fresno, Calif. 
Grand Junction, Colo. 
Grand Rapids, Mich.* 
Green Bay, Wis. 
Hannibal, Mo. 
Harrisburg, Pa. 
Hartford, Conn. 
Helena, Mont.* 
Houghton, Mich. 
Houston, Tex.* 
Huron, S. Dak.* 
Indianapolis, Ind.* 
Ithaca, N. Y.* 
Jacksonville, Fla.* 
Kansas City, Mo. 
Keokuk, Iowa 
Key West, Fla. . 
Knoxville, Tenn. 
La Crosse, Wis. 
Lander, Wyo. 
Lansing, Mich. 
Lewiston, Idaho 
Lincoln, Nebr.* 
Little Rock, Ark.* 
Los Angeles, Calif. 


Peoria, Ill. 
Philadelphia, Pa.* 
Phoenix, Ariz.* 
Pittsburgh, Pa. 
Port Huron, Mich. 
Portland, Me. 
Portland, Ore.* 
Pueblo, Colo. 
Raleigh, N. C.* 
Rapid City, S. Dak. 
Reading, Pa. 

Reno, Nev.* 
Richmond, Va.* 
Roswell, N. Mex. 
Sacramento, Calif. 
Saginaw, Mich. 

St. Louis, Mo. , 
Salt. Lake City, Utah* 
San Diego, Calif. 
Sandusky, Ohio 
San Francisco, Calif.* 
Santa Fe, N. Mex.* 
Sault: Sainte Marie, Mich. 
Savannah, Ga. 
Seranton, Pa. 
Seattle, Wash,* 
Sheridan, Wyo. 
Shreveport, La. 
Sioux City, Iowa 
Spokane, Wash. 
Springfield, Tl.* 
Springfield, Mo. 
Taylor, Tex. 

Terre Haute, Ind. 
Toledo, Ohio 
Trenton, N. J.* 
Vicksburg, Miss.* 
Walla Walla, Wash. 
Washington, D. C. 
Wichita, Kans. 
Wilmington, N. C. 
Wytheville, Va. 
Yankton, S. Dak. 





Governmental Meteorological Service 


To the Army and Navy there is available information from 
other stations than those of the Weather Bureau. The Navy 
has a number and the Signal Corps is expanding its meteor 
ological project from the present twenty stations at as many 
military stations in the United States at which there are Ai 
Service organizations. 

On the experimental “airway” between New York ani 
Washington a well developed system of information supply is 
already established and in operation. The aerodrome it 
Washington receives a report by radio of conditions at Mitebel 
Field, New York, and, in turn sends by Signal Corps radio 
the conditions of the upper air and surface observations a 
Bolling Field. The air traveller between these two cities has 
the following stations from which meteorological informatio 
ean be obtained during the course of his flight: Washington 
(Navy Signal Corps and Weather Bureau), Aberdeen, Md, 
(Signal Corps), Baltimore, Md., (Weather Bureau), Philade- 
phia, Pa. (Signal Corps and Weather Bureau), New Yow 
(Weather Bureau), Mitchel Field (Signal Corps). 

On the second Army airway, between Washington aul 
Dayton, Ohio, there are stations as follows: Washington (Sif 
nal Corps, Navy and Weather Bureau), Moundsville, W. Vt 
(Signal Corps), Pittsburgh, Pa. (Weather Bureau), MeCo0k 
Field, Ohio, (Signal Corps), and Dayton, Ohio, (Weathe 
Bureau). 

On a trip south along the Coast from New York, there 
in addition to those listed on the New York-Washington romle 
the Signal Corps stations at Camp Alfred Vail, N. J., Lake 
hurst, N. J., Edgewood, Md., Lee Hall, Va., Langley Field# 
Hampton, Va. Camp Bragg at Fayetteville, N. C., Camp 
Benning, Ga., and Arcadia, Fla., and a'l the stations of the 
Weather Bureau. 

















May 9 


SIGNA 


March 
Ross | 
Kelly 
Elling 
Post. 1 
Camp 
Camp 
Camp 
Lange 
Balloo 
Bollin; 
Godm: 
MeCoc 
Ft. 01 
Aberd 
Mitche 


Camp 
Camp 
Edgev 
Lakeh 


Mathe 
Rocky 
Brook 
Carlst 


Bob 
and d 
Aero 
landin 
Las V 
fields: 
Nevac 
Lynn 

The 
especi 
owing 
along 
from 
stated 
leavin 
twent 


The 
a dev 
Britis 
It di 
foldir 
larger 
The t 
have 

Th 
tition 
Ib. ar 
ft. w: 
at 90 
a use 
m.p.h 
a ral 
figure 
some 
usefu 

Th 
with 
by § 
wood 
retra 





from 
Navy 
eteor- 
many 
e Air 


- and 
ply is 
ne at 
‘itehel 


ms at 
»s has 
ration 
ngton 
Md, 
ladel- 
York 














May 9, 1921 


SignaL Corps MeErTEoro1ocicaL SraTions aT FIELDS AND 
CAMPS 


Riverside, Calif. 

Arcadia, Calif. 

Kelly Field, Tex. 

Houston, Tex. 

Ft. Sill, Okla. 

Camp Benning, Ga. 

Ft. Bliss, Tex. 

Fayetteville, N. C. 

Hampton, Va. 

Lee Hall, Va. 

Anacostia,, Washington, D. C. 
Camp Knox, Ky. 
Dayton, Ohio 
Omaha, Nebr. 
Aberdeen, Md. 
Long Island, N. Y. 
__ City) 

Camp Lewis, Wash. 
Camp Alfred Vail, N. J. 
Edgewood, Md. 
Lakehurst, N. J. 


PROSPECTED STATIONS 


Mills, Calif. 
Coronado, Calif. 
San Antonio, Tex. 
Arcadia, Fla. 


March Field 

Ross Field 

Kelly Field 

Ellington Field 

Post Field 

Camp Benning 

Camp Bierne 

Camp Bragg (Pope Field) 
Langley Field 

Balloon School 

Bolling Field 

Godman Field 

MeCook Field 

Ft. Omaha 

Aberdeen Proving Grounds 
Mitchel Field (Garden 
Camp Lewis 

Camp Alfred Vail 
Edgewood Arsenal 
Lakehurst Proving Ground 


Mather Field 
Rockwell Field 
Brooks Field 
Carlstrom Field 





New Chain of Landing Fields 


Bob Hausler, manager of Anderson Field, Las Vegas, Nev., 
and director of landing fields in the state of Nevada for the 
Aero Club of Southern California, is organizing a chain of 
landing fields. between Los Angeles and Salt Lake by way of 
Las Vegas. The following towns along this route have landing 
fields: In California—Victorville, Yermo, Kelso, Roach; in 


Nevada—Las Vegas, Dry Lake, Caliente; in Utah—Milford,” 


Lynndyl, Salt Lake. 

The new route will afford a short eut to the Pacifie coast, 
especially to Los Angeles, and should prove popular with pilots 
owing to the fact that weather conditions are much better 
along this route than on the route the Air Mail Service follows 
from Salt Lake to San Francisco. Flying conditions are 
stated to be ideal, no snow being met with, in winter, after 
leaving Caliente, while emergency landings can be made every 
twenty-five or thirty miles. ° 





The Vickers Viking TV Amphibian 


The Vickers Viking IV, here shown in outline drawings, is 
a development of the machine which last summer won the 
British Air Ministry competition for commercial amphibians. 
It differs from the latter mainly in that it is fitted with 
folding wings—which fold forward—and in that it has a 
larger wing surface and a better commercial performance. 
The beam of the hull has also been increased and the controls 
have been removed from the forward to the after cockpit. 

The Viking II1I—which won the British amphibian compe- 
tition—had a total weight of 4,900 Ib., a useful load of 700 
lb. and a maximum speed of 121 m.p.h. The climb to 6,000 
ft. was accomplished in 5.2 min. and the range was 420 miles 
at 90 m.p.h. The Viking IV has a total weight of 5,600 lb., 
a useful load of 1,090 Ib. and a maximum speed of 119 
m.p.h. The machine climbs to 6,000 ft. in 7.35 min. and has 
a range of 480 miles at 90 m.p.h. A comparison of these 
figures shows that on the new type speed and climb have to 
some extent been sacrificed with a view to obtaining a larger 
useful load. 

The hull is built of timber, planked with Consuta and fitted 
with two steps. Consuta is a special veneer manufactured 
by Saunders, Ltd., which consists of several layers of thin 
wood cemented and sewn together with thin copper wire. The 
retractable landing gear consists of two telescopic sprung 
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struts, one at each side of the hull, pivoted at the upper end, 
and carrying landing wheels at the other end, which can be 
swung- forward and upward about the top pivot by a pinion 
working in a rack forming a quadrant of a circle. The tail 
skid for land work is fitted at the rear step, and consists 
of an oleo-pneumatic operated steel shoe which also serves 
as a water rudder when the machine is afloat. 

The wings are of biplane form, with a large dihedral on 
the lower, wings alone and no stagger or sweepback. The 
upper wings are in five sections, namely :—the center section 
over the engine, an inner fixed section on each side and two 
outer folding sections. The lower wings are in four sections, 
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OUTLINE DRAWINGS OF’THE VICKERS VIKING ITV AMPHIBIAN 


From The Aeroplane 


there being no center section. Outside the center section 
struts there are two pairs of interplane struts per side. Fold- 
ing occurs from the first of these strut pairs, the wings pivot- 
ing about the front spar. By folding the wings the span is 
reduced from 50 ft. to 33 ft. 10 in., while the overall length is 
but slightly increased, being 33 ft. 10 in. The machine thus 
saves a great amount of stowage space. 

Normally seats for five are fitted, two passengers forward 
and one aft, with pilot and mechanic in the center cockpit. 
By removing the three passenger seats a stowage space of 
about 75 sq. ft. becomes available for Merchandise, mails, ete. 

The Vickers Viking IV can be fitted with either the 450 
hp. Napier “Lion” or the 360 hp. Rolls-Royce “Eagle” engines. 
With the latter the speed and climb are somewhat reduced, 
but the pay load remains the same and there is no appreciab'e 
difference to the range and cruising speed. 


Following are the specifications of the Vickers Viking IV :— 


DIMENSIONS, WEIGHTS AND AREAS 


Maximum span ....... besandesionn bs bn ees be bwete oé 50 ft. 
hs ek! eli Ss eRe opin duis wane Mews 33 ft. 10 in. 
De tan ee bi gle ada sb 0 6 6aab teed we ee 33 ft. 6in. 
ON REE re ee ee ey ee ee aa 33 —Ss ft. 10 in. 
Ce EU wc oe ntinecce sucks busenecee s 15 ft. lin 
et k's cd ca ceb necc dee eéueas du eusea's 7 S. Tin. 
Ss ak athe ed ah ahaiplies. ace e su be Hb bd6e oe SERS ROO o. x @€m. 
Cr EN ao oss ood bas shecee ets vncbepeus 6 deg. 
rr 65 Ses nce esses 640500000 5 deg. 
WE NON cn ed.d 6 06.00 0.0d0 95406000 6eesedsesecrecens 594 sq. ft. 
SE EE, Fo eed aiecigen b.0.0% cwee de esesdvivwss cbes 9.4 Ib. /sq. ft. 
IE Ab cuinin nts bsUdLebcoateesoveneouane 12.45 Ib. /hp. 
Weight empty, with water .........cccccccccccceves 3,728 Ib. 
NR <i. wre 2535'S 4 0b bee Ubon saw Cawenee hot hws +06 oehee 568 Ib. 

DE tata cede eWEes 6660456 bp andedeeee ewea ee cde hens 54 Ib. 
EE Son wer cn wh cg b.6 bap hbe 6 Chee Hoh 046568 8 bar eeee 160 Ib. 
OU nn svwk ans o cncbvocpeccse sen sececsien seas 1,090 bb. 
Weight loaded 0... ccc ccc ccc ceed ew eee e eres cscsces 5,600 Ib. 

} ERFORMANCE 

Engine Napier “Lion” Rolls “Eagle” 
Full speed, sea level ............+--- 119 mph 102 m.p.h. 
Gia OO; Ge. Bee oon pc cosh tecceve 7.35 min. 15.8 min. 
Full speed at 6,000 ft. .............. 114.5 m.p.h, 96 m.p.h. 
Full speed range at 6,000 ft. ........ 350 += miles 380 miles 
Range at 90 m.p.h. at 6,000 ft. ...... 480 = miles 450 miles 
Absolute ceiling .........2++eeee88- 18,250 — ft. 11,000 ft. 
Landing speed ....cccccccccccccecs 50 m.p.h. 50 m.p.h, 








































How U. S. Can Save $452.000,000 


The Economy of Airplanes as compared to Battleships. 
By Lt. Col.. H. E. Hartney 


So many stories have appeared recently on the subject of 
the uses of airplanes and battleships for war prejudiced for 
one side or the other, with no accompanying well-balanced 
argument, that the public begins to recognize in some of them 
personal feelings rather than logical conclusions based on a 
real interest in national defense. The articles are unfair to 
either the battleship or the airplane, for the real end is lost 
sight of, and in most cases the debate involved resolves itself 
to a test between one battleship and one airplane. 

To say that one can build one thousand airplanes for one 
battleship and that therefore we should build all airplanes is 
not logical. To state, however, that from a building program 
of ten battleships we would be well advised to cut one and with 
the saving invest in one thousand airplanes if we were to 
conscientiously look out after the interests of national defense 
is extremely logical, and, indeed, appears highly advisable at 
the present moment, as would appear from some of the follow- 
ing observations. It must be remembered that we are con- 
sidering war instruments of national defense just as we would 
compare the rifle and machine gun, the 75 and 6 inch cannon, 
the stokes mortar or the hand grenade. It is not a question 
of “is one better than the other?”, but a matter of just to what 
extent the inventory of war weapons for national defense 
should be balanced as to airplanes and as to battleships. 


Factors of the Problem 


In considering this there are a great many factors that must 
be taken into account; roughly these can be divided into tech- 
nical or tactieal, with priority in favor of the tactical, because, 
after all, the only reason for manufacturing instruments ol 
war is to defeat the enemy in battle. One does not construct 
a battleship because it is magnificant in grandeur, marvelous 
in construction, and a very ingenious piece of human work- 
manship. It is built so that it can destroy enemy ships and 
harass enemy land fortifications or entrenchments. It “does 
its bit” in the making of a decision which marks victory or de- 
feat for a nation in war, but no matter how small that part 1s, 
unless some other instrument can do the job better, the battle- 
ship must for all time be retained in service. 

Under the heading of technical consideration we class such 
matters as cost and production, and under the tactical put 
mobility, speed, range of action, vulnerability, offensive and 
defensive power. Under the heading of cost, let us consider 
the comparative ratio of battleship and airplane in a national 
program of construction of war instruments. Suppose Con- 
gress, in view of the trend of the times, because of England’s 
reduced naval program, because of Japan’s policy, and because 
of the fact that science has given us an air force, a new body 
of aerial features that fights over land and sea, decides to 
curtail its battleship building program to the extent of ten 
battleships and its auxiliary cruisers and to put in its place 
an air foree consisting of one thousands airplanes and two 
airplane carriers, the carriers to be supplied for such times 
as it may be necessary for this air force to operate over water. 
It will not be necessary to provide auxilliary ships for the 
airplane carriers, because it is taken for granted that they 
have speed above other ships of the fleet and can utilize the 
mosquito fleet of the battleships when occasion demands it. 

[It has been estimated that the initial cost of battleships plus 
one year’s operating expenses, depreciation at the rate of 1.15 
per year and salaries oj al! personnel, will be $585,000,000; on 
the other hand, the additional cost of an air force would be 
$132,000,000, salaries, depreciation and maintenance included 
in the air force as well. A thousand planes would consist of 
600 pursuit, 200 bombing and attack planes, and 200 torpedo 
carrying planes; two carriers would cost $41,000,000 each, the 
same as the battleship, would possess tremendous speed, and 
we would be able to house the units made up of one thousand 
airplanes less the reserve, the carriers actually housing two 
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groups of pursuit, 200 planes, and one group of bombers, at- 
tack and torpedo carriers, totalling 50 planes. 

The saving in this investment to the nation 
would be roughly $452,000,000. This money could 
be apportioned instead of to the advocates of a naval program, 
to those delegates before Congress who seek appropriations 
for water power development in the State of Washington, on 
the Tennessee River, or for land reclamation projects on the 
Rio Grande. It is logical to presume that the nation will 
inerease its revenue annually to the extent of six per cent: 
or the sum of about $27,000,000, and this money would pay 
for the yearly cost of the crews, maintenance and depreciation 
of the newly constituted air force and leave a payment of 
about $13,000,000 toward principal, or, in other words, would 
in approximately ten years pay off the initial cost of the air 
foree. Thus Congress, by listening to the advocates 
of money expenditures for economical industrial 
development and to meet other demands, cutting 
the naval program to the extent of ten battleships 
and auxiliary vessels and buying an air force, at 
the end of ten years has obtained an air force for 
nothing. In addition to this, if some experts, such as 
General William Mitchell, of the Air Service, are correct, the 
United States’ national defense forces will have been strength- 
ened. For having kept abreast of the times they will have 
in their hand the new weapon of war, the airplane, commanded 
by an efficient body of air men equal to that of any other 
nation. 


The Question of Production 


Let us now consider another factor under the heading of 
technical, that is, the matter of producton. Standard airplanes 
can be produced in six month’s time. Do not confuse this 
with the production of a new type of airplane. The develop- 
ment and production of a new type of airplane takes at least 
three years and sometimes longer; but an airplane of standard 
design, for which the nation possesses production drawings, 
ean be turned out on a quantity basis at the end of six months. 
But not so with the big battleship, with its complicated mass 
of intricate machinery and its armament and armor. It takes 
at least three years before this ship is in commission after the 
keel is laid down. This gives a very decided advantage in 
favor of the airplane. From the standpoint of time, therefore, 
the airplane, on the production basis, the the great advantage. 
No mention has been made of the decided advantage this has 
because of constant perfection in each. A new type of battle- 
ship being invented cannot be in fight for three years, but a 
standard airplane can get into action after six months. The 
mobilization of the country’s forces on the outbreak of the war, 
therefore, should include a heavy airplane building program. 

As for mobility,.it is ridueulous to attempt a comparison be- 
tween a light airplane and a eumbersome battleship in this 
respect. The airplanes, because of their mobility, are more 
difficult to down than a bird, because they fly at greater alti- 
tudes and because they fly so much faster than even the duck, 
which is reputed to be one of the fastest birds that flies. Be- 
cause of their mobility they can operate with only two hours’ 
notice to seek a decision over one hundred miles from the base. 
Battleships, on the other hand, with two hours’ notice, cannot 
proceed more than ten or fifteen miles, not allowing anything 
for the time it takes to weigh anchor. The writer has seen 18 
airplanes of the Nieuport-28 type, in France, leave the ground 
on an alert, and all be in the air in four minutes and fifty 
seconds after the alarm was sounded. 

Not only can airplanes move about freely, but they move 
at terrific speed, as compared with the fastest battleship. A 
pursuit plane could, from twenty yards, attack a land forifica- 
tion and in ten minutes be out of range for distance, or im 
twenty minutes be out of range for altitude, and in the latter 
ease still be directly over the target. A battleship, attacking 
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a land fortification from one-half mile (but do not let readers 
suppose for a minute that it would do so) could not be out of 
range under one hour and a half and then, unlike an airplane, 
would be forever removed from the scene of engagement. 

This question involves the range of action. Advocates of a 
strong naval program state that the airplane is handicapped 
because it cannot proceed far from its base. This conclusion 
must not be arrived at too quickly. The very fact that a plane 
can do so much damage in such a short time makes the desir- 
ability of proceeding a long distance from a base unnecessary 
for airplanes. When a battle fleet of ships proceeds, for 
example, one thousand miles to sea, its base for all purposes is 
the flagship of that fleet, although it is temporarily removed 
from its land base. When airplanes operate one thousand 
miles out to sea their base is an airplane carrier removed one 
hundred miles or more from the actual scene of the engage- 
ment, so that after all consideration is given to the point the 
airplane has the advantage in this respect. 

But consider the vulnerability of each. An airplane is less 
vulnerable than nature’s air navigator, the bird, because it can 
be crashed seriously and repaired in a short time and with 
little expense made to fly again; while a bird once shot down 
seldom recovers. A battleship, on the other hand, is less favored 
than nature’s strongest seafarer, the whale, because the whale 
once shot, can dive, while a battleship once its rudder or propel- 
lers are damaged, must remain out of action, and take the brunt 
of the enemy’s salvos until she is sent to the bottom. The loss 
of the personnel on an airplane as compared to that on a battle- 
ship must not be forgotten. A thousand sailors and many offi- 
cers go down with a big battleship, but only one officer and a 
couple of men are sacrificed with each plane. Surely you aim 
at a very vulnerable weapon of the nationa! defense when you 
aim at a battleship, and, on the other hand, a very insignificant 
portion from the standpoint of material and personnel when 
you endeavor to destroy an airplane. 

But either an airplane or battleship would be useless in war 
if it did not have offensive power, i. e., the capacity to destroy 
enemy forces, whether land, sea or air. Broadly speaking, and 
it is recognized that this is a debatable point, the airplane can 
hit at any one of the three forces of nationa! defense, air, sea or 
land, but a battleship can only hit at two, land and sea. Nearly 
every pilot who fought overseas hold as “nil” the power of 
battleship and anti-aircraft gun to shoot down aircraft, and 
will claim that it is only an accident when an anti-aireraft shel! 
hits an airplane. This in itself, therefore, gives the airplane 
three branches of offensive action as opposed to two of the 
battleship. Granted that the power of the land, the sea, and 
the air is about the same in national defense, from this stand- 
point alone of offensive action, the airplane forces should be 
increased out of ail proportion to the battleship. 
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As for defensive power of each, it seems that the airplane 
has the great advantage. It can rely on its speed and maneu- 
erability and never fire a gun and be very safe, unless it is 
outnumbered. A battleship relies almost entirely upon its 
guns or the weapons of its auxiliary vessels. Destroy its pro- 
tective mosquito screen and it is Virtually doomed. Destroy 
the protecting eschelons of an airplane and it at least has a 
fighting chance of getting to safety. Ask any airman who 
has ever participated in a “dog fight” over the line to read 
the story of the battle of Jutland and the description of the 
sinking battleship, some of them almost whitehot as they 
burned and settled, and then have him compare the defen- 
sive power of the airplane and the battleship, and speaking 
from the standpoint of personal safety he will invariably pre- 
fer to be in an airplane in the hottest aerial engagement than 
on a battleship in the mildest brush with the enemy. 

There are other factors that should be taken into considera- 
tion, such as the utility of the airplane and battleship in peace- 
time, the capacity of putting them to dead storage in reserve, 
and other features vital to the taxpayer. 

Space does not permit the enlargement of the different argu- 
ments that could be given from technical and tactical stand- 
points, but if other articles comparing these two great 
instruments of national defense in more detail are written 
on these lines, it is felt sure that the building of an air foree, 
irrespective of the requirements of the army and navy, will 
be assured, for Congress and representative of public opinion 
will demand it. 


Fire at Wittemann Plant 


An explosion of gasoline stored in a separate storage house 
at the plant of the Wittemann Aircraft Co., Hasbrouck 
Heights, N. J., April 27, caused a fire which destroyed the 
storage building and for a time endangered the main structure, 
a brick and steel factory constructed especially for aircraft 
work. Efforts of employees confined the fire to the original 
buildings. The loss is said to be $1000. 

The Wittemann Co. is busy on Army, Navy and Post Office 
Department airplane work. 





International Gordon Bennett Balloon Race 


The possibility that contestants in the International Gordon 
Bennett Balloon Race to be held at Brussels Sept. 17, 1921, 
may be foreed into Germany and into Russia, has made it 
necessary to take up diplomatic questions which may arise 
in order to seeure the safety of the pilots and their balloons 
and to provide for their safe return from these countries. 











Curtiss “EAGLE” CONVERTED INTO AN AMBULANCE FOR THE ARMY AIR SERVICE 
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British Air Power and Air Policy 


Analysis of British Air Appropriations, 1921-1922 


Prepared by Manufacturers Aircraft Association 


Organization 


The Royal Air Force of Great Britain is a distinet and 
separate establishment, under a Minister. Since 1919 it 
happens that the Rt. Hon. Winston Spencer Churchill held 
the portfolio of both War and Air, extreme dissatisfaction 
resulting therefrom. It was contended by the Navy that the 
Army was thus favored. It was contended by many in aero- 
nauties, in Parliament and by a large body of the press, that 
this dual arrangement tended to expand strictly military 
service aeronautics at the expense of civil flying. 

Within the last month Mr. Churchill relinquished the War 
portfolio for the Colonial, proposing, at the same _ time, 
to retain that of the Air. This, however, invited vigorous 
protest and the subject was debated in the House of Commons 
in March, when the Air Estimates for 1921-22 were presented. 
Appropriation estimates are regarded as final. Therefore the 
estimates in this instance are the figures granted. In the 
debate there was unanimity F O R the Royal Air Force. The 
only difference lay in criticism of what Churchill’s political 
enemies regarded as bias in favor of strictly military estab- 
lishments to the disadvantage of civil aviation. This must be 
always borne in mind in order to appreciate fully the follow- 
ing facts: 

1. Great Britain has a Separate Air Department. 

2. It is under the direction of a Minister who is a member 
of the Cabinet. 

3. Great Britain has an Air Policy. 

4. Great Britain has an aerial law and adequate machinery 
for enforcing it. 

The Air Estimate debate resulted in victory for those critics 
who, conceding the wisdom of service aeronautics, nevertheless 
contended that greater attention should be given the develop- 
ment of the civil side of the art. They were successful, for 
Sir Frederick Guest, a man of political prestige if not of 
peculiar aeronautical experience, was made Secretary of State 
for Air. The British Air Ministry thus attains the indepen- 
dent status for which it was originally intended. 


Appropriations 


The Air Estimates for 1921-22 called for a total expenditure 
of £19,007,991, or approximately $95,000,000. at the normal 
rate of exchange. An establishment of 30,880 officers and men, 
exclusive of those serving in India was provided. Roughly, 
the appropriation includes the following major items :— 

ee etal Pinks ond pad e awknde een won 

Quartering, Stores (except Technical), Sup- 

EE NII: ons acinihdies emas «00.6 

Technical and Warlike Stores (Aireraft and 

Engine Construction) 


£4,899,000 


3,143,000 


4,058,000 


Works, Buildings, Lands ................. 3,048,000 
ET ee cs aden SA wdimne-ebdaag in 06s 916,000 
aoe cle e 898.000 


Experimental and Research Services ...... 1,835,000 

The foregoing inelude certain smal] sums remaining from 
previous appropriations, which accounts for variance in totals. 

Of the £4,058,000 for technical and warlike stores, it is 
provided that £1,681,000 shall be spent for aireraft and 
engines. 

Of the £916,000 for the Air Ministry, £120,101 goes to the 
Department of the Controller General of Civil Aviation and 
to the Meteorological Office. The Controller General of Civil 
Aviation draws £3,000 a year compensation. The inzumbent 
is Major General Sir F. H. Sykes, one of the biggest men 
available for the job. 

Ineluded in the Civil Aviation establishment is £74,640 for 
the great air ports, wireless stations, mooring masts, ete. at 
Croydon, Kidbrooke, Lympne and Fulham. 
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£102,000 is provided for the dissemination of weather re. 
ports. Meteorological stations are actually maintained at 
twenty-eight (28) points, within and without the British Isles, 

The sum of £60,000 is ineluded for Subsidies to British 
commercial aircraft operating companies. 

Of the £1,835,000 for Experimental and Research Services, 
£69,000 goes for salaries and wages; £364,000 for the Royal 
Aireraft Establishment at Farnborough; and £140,000 for the 
Royal Airship Works at Cardington. 

Following is in part Mr. Churchill’s Address in Parliament 
on the Air Estimates :— 


Mr. Churchill’s Address 


* I pointed out two years ago that, quite apart from 
clearing away the gigantic debris and enormous mass of 
material which the War had left, and which had to be dis- 
persed in one way or other, it would take, in my opinion, 
five years to make an efficient, self-respecting, well-disciplined, 
economically-organized Air Foree. About eighteen months of 
these five years have now gone, and the progress has been 
very much greater than I had ventured to hope. It has been 
rendered possible solely by the fact that during the whole 
period we have had continuity of administration. There has 
been no chopping and changing either of men or of plant so 
far as the Royal Air Force is concerned. Everything is being 
carried out step by step as was intended, every superior officer 
or official is pursuing his work with a sense of being account- 
able, not for a week or for a month, but for the year after 
next, and possibly the year after that. 

«“* * * * * There are few people who have any idea of the 
complexity of the organization of an Air Force. There are, 
for instance, no less than fifty-four trades, of which thirty are 
highly-skilled trades, involved in the production and in the 
repair of an airplane. That gives an idea of the immense 
complexity from a technical point .of view. Almost every 
known science and art practiced among men is involved in 
aeronautical research. The whole of this extraordinarily com- 
plicated material side of aviation, almost without compare in 
a technical organization, is now brought into contact with an 
entirely separate set of complications, namely, all those arising 
from the art of war, almost indefinite in their scope and 
variety, and all the interplay of war considerations upon this 
very complicated material constitute, in your ultimate produet, 
the complex proposition of an efficient Royal Air Force. The 
Navy and Army ean each specify a large number of separate 
and particular functions, each requiring a special type of 
machine, each requiring a specially trained pilot, which they 
demand to have fulfilled for them by the Royal Air Force. 

“For instance, machines are required for the Navy to spot 
the fall of shot fired at vessels which are completely concealed 
below the horizon owing to their great distance. Large 
machines of an amphibious type are required to scout far 
over the seas and take the place to a considerable extent of 
the far more expensive eruisers. Large machines are also 
required to attack the heavy ships of the enemy in their har- 
bors and at sea with torpedoes and bombs and thus compete 
with the torpedo boat destroyers which have bulked so largely 
in the past. Small machines of high fighting quality and 
maneuvering power are required to rise up from the decks of 
ships and afterward to alight upon them again, in order t0 
attack the torpedo carrying, bomb carrying and reconnoitering 
machines with which you are bound to assume a modern hostile 
fleet will be equipped. ° 

“With the Army the types are already well known. You 
have got to have machines to mark for the artillery, machines 
to reconnoiter for the infantry, machines to fight with the 
infantry, the armored machines which come very low down ® 
fight, as they did in the last War, the machines which are f0 
reconnoiter with the tanks, the machines which are to bomb 
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at short distances or at a great distance, the machines which 
are to fight the airplanes of the enemy of different types in 
the air, and so protect not only all your own airplanes but the 
regular services of the Army. Everyone of these various ap- 
plications of air power require a special type of machine, and 
the special training of men, and if you are to have an Air 
Foree which is an integral, effective, scientific, military unit, 
you cannot afford to be ignorant of any of these duties or in- 
capable of performing them. It is difficult to make an officer, 
to train men for the responsibility and bearing which an 
officer requires. It is difficult to make a pilot, to secure that 
extraordinary facility in the conduct of the machine in the 
air; but in the Royal Air Force, when you have trained a 
man both to be an. officer and to be a pilot, trained the same 
man to both these important functions even then you are not 
by any means at the end. The pilot, with all his skill in flying, 
with all his knowledge of his machine, would be a mere prey 
to an enemy unless he could, in addition, fulfil at least one of 
the highly specialized functions of aerial war-gunnery, bomb- 
ing, torpedoing, photography, wireless telegraphy, spotting 
for artillery, observing, and other functions of that kind. 
Our organization must therefore provide for a large number of 
varied schools and training establishments, and this is what 
we have been steadily building up in different parts of the 
country, according to one scheme, in the last eighteen months. 


R.A.F. Ground Establishments 


“Now I will tell the House about: some of these establish- 
ments, because it is necessary that they should realize the 
complexity of the Air Service, compared with the Army, or 
even with the Navy itself. At Halton we are going to train 
3,000 boys to be skilled mechanics, with an eventual output of 
1,000 a year, and here and at Manston adult recruits are now 
undergoing an intensive course of technical training. At 
Cranwell we are training cadets to be officers, and simultane- 
ously a large number of the boy mechanies who are eventually 
to be accommodated at Halton. At Upavon we are teaching 
men to be instructors in flying, and officers are also given a 
course of practical engineering. At Netheravon and five other 
training schools, one of which will be in Egypt, we are train- 


ing officers to become highly skilled pilots, not instructors, but 
pilots. At Andover a school will be opened to teach air pilot- 
age and night flying. Eastchureh will be a station where 


armament, aerial gunnery, and bombing are taught. At 
Gosport they will learn torpedo dropping from aircraft, and 
experiments are being conducted to improve the methods of 
observation for naval guns, and the wireless control of surface 
eraft, that is to say, of self-propelled vessels which move 
without any man on them through the sea and are directed in 
their movements by an airplane in fhe air with wireless. At 
Flowerdown there is an electrical and wireless school. I need 
scarcely say that each of the schools which I have mentioned 
is the head of an extremely elaborate, complicated, and men- 
tally dominating study and art, which has its relation to the 
general purpose we have in hand. At Larkhill, kite-balloon 
training is undertaken. At Farnborough, photography in all 
its forms, that is to say, the taking of photographs, the repro- 
duction of photographs rapidly, the understanding and reading 
of photographs, and the detection of the meaning of photo- 
graphs taken from the air—a wonderful science in itself, which 
would, I am certain, fascinate any Member who had time to 
go and see even what its general scope is. 

“At Uxbridge is the Air Force depot, and there we have a 
physical training school. At Salisbury and Farnborough 
artillery and infantry cooperation are taught to work with the 
airplanes of these two other Forees. At Calshott, air naviga- 
tion over the sea, long-range flights by the stars or by other 
methods, and seaplane flying. At Felixstowe, and Leuchars, 
in Scotland, are stations where the cooperation of the Navy is 
carried on. Then there are the great experimental stations 
at Martlesham, Grain, and Biggam Hill. Then there is the 
Royal Aireraft Establishment at Farnborough, an institution 
most vital for the general development of flying. There is a 
research laboratory with schools for medical officers at Holly 
Hill, to enable them to study the medical problems which are 
peculiar to aviation. There are a whole set of medical prob- 
lems peeuliar to aviation, which comprise the effects on the 
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human being of the different altitudes, and an infinite study 
of the kind of tests to which recruits and would-be pilots are 
subjected before you can be sure they will stand the particular 
strain to which they will be subjected without risking their 
lives and the lives of other dependents on them. Lastly, there 
are courses of general instruction which we have arranged at 
Cambridge, Oxford, London, Capetown and Sheffield in the 
great universities in these cities. These courses deal, firstly, 
with the theories underlying aviation, and secondly, they pro- 
vide specialized engineering instruction. 

“T have unfolded the whole of this picture to the House, 
because every part of this complicated organization is very 
largely interdependent. Like the organs of the human body, © 
all are necessary for healthy life. 1 wonder how many of 
our critics have taken the trouble even to learn the exact 
articulation of the Air Service. Sometimes I think they are 
wise, because there is no doubt that the first effect of knowl- 
edge is to cramp the style. Our organization has now been 
carried to a point where its entire scope can be discerned. 
It is still very new; it still wants the rest of the five years 
to complete it; but, at any rate, it is all blocked in, and you 
ean see in actual working the whole of this organization, and 
it constitutes what is, upon the whole, I venture to say, one 
of the most remarkable educational systems for imparting 
practical skill and scientific knowledge to young British lads 
of every rank and class in life which has ever been called into 
being in this country, or, as far as I know, in any other. 
Leaving war purposes out altogether, leaving the idea of war 
and the military application of the science out altogether, there 
can be no doubt that the enrichment and cultivation of national 
aptitude resulting from the educational and training estab- 
lishments of the Royal Air Force are a great national asset, 
and an asset which, let me point out, is shared by all classes. 

“This whole system, with all its complicated establishments, 
has just been laboriously brought into being and is just be- 
ginning to work as a whole, and, of course, it has just reached 
the point in its development where it would be possible to do 
it the greatest amount of harm in the shortest possible time. 
When one looks at it as one sees it now, one cannot help saying 
to one’s self, what “an irresistible temptation this must offer 
to ignorant destructiveness. 


R.A.F. Has 32 Service Squadrons 


“Upon the foundation which I have described if these train- 
ing establishments are maintained the fighting squadrons upon 
which we are relying to keep peace and order throughout the 
Empire and to preserve for us the means of defence at home. 
Without a complete training organization you cannot have 
any efficient foree of air squadrons; once you have got that 
organization it will carry a few more or a few less without 
any particular inconvenience or additional expense. There 
are 28 fully formed service squadrons, of which six are in 
Egypt and Palestine, five in Mesopotamia, eight in India, one 
on the Rhine, one at Malta, the last not yet fully ecuipped; 
thus 21 out of the 28 squadrons are overseas. The equivalent 
of three more squadrons are in Ireland, three are working with 
the Navy, while one is employed at home in giving refresher 
courses to pilots. The four additional squadrons which are 
the residue of the five sanctioned by the House a few months 
ago, will begin forming on 1st April, and that brings our total 
up to 32. These additional squadrons are wanted in many 
directions. They constitute the only reserve for all contin- 
gencies that we possess in the flying service. These fighting 
squadrons and training establishments comprise 2,900 officers, 
about 25,000 men, with a certain number of civil assistants. 
That is the Air Force upon which, rightly or wrengly we have 
been laboring for the last two years. 

“T think there is a possibility in the future of a higher 
degree of economy being achieved through our being able to 
make squadrons undertake more the work of the training 
establishments. But we have not yet been able to do that 
because firstly, the squadrons have themselves been forming, 
and, secondly, because all these squadrons have been engaged 
in actual fighting, or in operations which have many of the 
unpleasant elements of actual fighting, during the currency 
of the last twelve months. In addition, we propose this year 
to begin the formation on a very small scale of a Territorial 
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Air Force, for which £20,000 is take in the Estimates. Our 
idea is to have six squadrons stationed near centers where 
there is a large engineering population, and where aerodromes 
are available. Each squadron would have a small nucleus of 
regular air mechanics, and it is hoped that the skilled volun- 
tary element in the neighborhood will form this small nucleus. 

«“* * * * T am very anxious to illustrate to them how foolish 
and wasteful it would be if we were to take advice which is 
pressed upon us from more than one quarter at present. It 
is said, for instance, ‘Is not the war over, was not the last 
war the war to end all war—and has it not ended by leaving 
such a feeling toward one another among all the nations of 
the world, among all individuals of every class in every part 
of the world that all idea of violence is entirely removed from 
human affairs? Has it not put an end to all international 
rivalry, has it not led to general disarmament? Has not our 
Empire become so quiet and tranquil in every part that we 
really could afford to rely solely upon moral suasion?’ and 
so on. It is also said, ‘What do we want all this service 
aviation for? Instead of this let us go in for some splendid 
new development of civil aviation. Let us take seven or eight 
millions from the Royal Air Foree and devote them to the 
pursuits of running airships and airplanes all over the coun- 
try and all over the world.’ I do not say for a moment that 
those are not good objects in themselves if only we had the 
money for them, but when it comes to cutting in upon neces- 
sities in order to provide what, after all, at their best are 
conveniences, surely we should be committing a very great 


folly. 
Fostering Civilian Aviation 


«“* * * * The task of fostering civilian aviation in the British 
Isles will be attended with much difficulty. ‘The fogs and mists 
and other climatic conditions are a terrible hindranee. More- 
over, the country is covered by a network of railways and 
roads, which constitute a most formidable competition with 
the air. Travelling by air does not mean travelling from one 
city to another, but from one aerodrome to another; the 
aerodromes are on the outsides of the cities and it usually takes 
from fifteen to thirty minutes to reach or return from an aero- 
drome. Then you-have to compete in an aeroplane with trains 
which carry passengers into the heart of the cities, and with 
motor ears which take them actually from door to door. If 
vou add to that the danger and uncertainty induced by climatic 
conditions, it will be seen that we are much less favorably 
cireumstanced, so far as domestic civil aviation is concerned, 
than countries like Frante, Italy, Spain or, I dare say, the 
United States of America. Therefore, I should not expect to 
see a very large or a very rapid development of domestic civil 
aviation within these islands. I think the Government might 
easily pour out very large sums of money with that object, 
without achieving any permanent result. There is however, 
one route which we should keep open, and which certainly 
offers superior prospects of success. mean the air route 
from London to Paris and the Continent generally. Here the 
British airplane, although still hampered by the weather con- 
ditions of these islands, has the enormous boon, the almost 
inestimable boon to bestow on a traveller, of eliminating the 
crossing of the Channel with its attendant delays and dis- 
comforts. 

“The Chancellor of the Exchequer has accorded to the Air 
Ministry a very wide discretionary power in the spending of 
the £1,000,000 allocated to civil aviation, provided that the 
total is not exceeded and that no commitment is made which 
involves future increases on the £1,000,000. The sum of 
£60,000 is included in the Estimates for subsidies to civil 
aerial transport firms, and this was based on a scheme pro- 
posed by Lord Weir’s Committee for subsidizing such com- 
panies to the extent of 25 per cent of their gross earnings. 
Now, however, that the French Government have decided to 
grant to their companies assistance on a most generous scale, 
I fear that if we adhere to the scheme of Lord Weir’s Com- 
mittee our firms will be so heavily undercut that there will 
be no encouragement for British lines to continue. I propose, 
therefore, to set up immediately a Committee, including mem- 
bers of the aircraft industry and the aerial transport firms, to 
devise the necessary alternative methods which will meet these 
changed conditions, and to make proposals for immediate 
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action. If a saving can be effected on other parts of the civil 
aviation Vote, the inducements we now offer will be fnade 
much greater. More than that I cannot say at present. 

“T am bound to deal with at least one further question. We 
are often asked, Is the Air Force to be simply an addition to 
the pre-War Army; is it an extra burden on the taxpayers 
of every country, or will it gradually become a substitute for 
an important portion both of the Army and the Fleet? There is 
no doubt that, properly handled and developed, the Air Force 
will become a substitute to a very important extent both for 
soldiers and ships. It may not, however, become a substitute 
first of all until it is formed and perfect, and it cannot become 
a substitute except in so far as it proves by practical steps 
that it is able to discharge the function which has hitherto 
been and is now being discharged from day to day by the 
Army and the Navy. So far as the Army is concerned, we are 
convinced that the Air Force has it in its power at the present 
time very sensibly to reduce the numbers and costs of the 
garrisons of certain Oriental territories for which we are at 
present responsible. We know that in the recent rebellion in 
Mesopotamia whole districts were prevented from rebellion by 
the mere fact that airplanes were seen cruising over those 
areas. So far as coast defence is concerned the defence of 
naval ports and defence against invasion—there is no doubt 
that the Air Force can afford a real protection that will take 
the place of far more costly vessels necessary in the pre-War 
days. So far as the Navy is concerned, it is quite true that no 
sensible or well-informed person contemplates the Air Force 
being able in the next five or ten years to take the place of 
capital ships that have formed the British line of battle on 
sea. Harm is done when claims are made on behalf of the 
Air Force either in regard to maintaining order and security, 
unaided, alone, single-handed, in large disturbed countries or 
in regard to the prime defence of these islands and of our 
Empire on the sea. -The Air Force can only at the present 
time act as a supplement, as an increasing supplement, but 
still only as a suppleemnt to the Army and the Navy, but it 
should be a supplement which, from now onward, should 
enable the number of types of warships to be reduced and 
considerable reductions to be effected in the number of troops 
we have hitherto employed in certain parts of the world. It 
may well be, for instance, that the capital ship will be in- 
creasingly watched and protected by aircraft in the future 
instead of by the larger number of small vessels, cruisers, des- 
troyers, trawlers which have been found indispensable to its 


safety in the late War. It may well be that reconnaisance at sea’ 


by aireraft may be found a substitute for far more expensive 
types of sea-going ships. It may well be—this, perhaps, will 
be thought an extraordinary suggestion—that the submarine 
will find in the airplane another of those deadly menaces which 
threaten to curtail its sinister intrusion into the foundations 
of our naval security. I do not wish to prejudge matters. 
Obviously, these questions of air and of naval air material 
are at present very largely in flux, but I am sure of this, and 
this is the point and the only point which I have been en- 
deavoring to put before the House during the whole of the 
observations they have permitted me té address to them—this 
is the sole point to which all my arguments from whichever 
quarter they have originated, have been directed—I am sure 
that to serap and break up the Air Force which has been 
created laboriously, which has just reached the effective stage, 
would not only rob you of an essential and vital means of 
defence, but will also eut you off from the possibilities of 
future reductions in the other services through the substitution 
of air power for.sea_power, which reductions may indeed be 
an essential part of our future security. 

“So long as I am responsible for the Air Ministry, the 
poliey, which I now submit to the House will continue in 
essentials, if the House supports me, to be what it has been 
during the last two years, that is to say, it will be first of all 
to spend £1,000,000 a year on civil aviation in whatever man- 
ner may be fownd best, but with particular regard to the 
importance of maintaining the Cross-Channel Services. 
Seeondly, to build up in all its details a properly combined, 
efficient fizhting service, a healthy, skilled, and well-disciplined 
body of officers and men; and, thirdly, to maintain a unified, 
separate, independent Air Force as a third and equal arm in 
the Service with the Army and the Navy, and to act continu- 
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ously in close and harmonious cooperation and combination 
with them.” 

Sir W. Joynson-Hicks said: I wonder if the House realizes 
how much more effective our service would be if we had an 
efficient torpedo-carrying airplane at the present time. 
Nobody disputes the enormous power in naval warfare of the 
torpedo whether in attacking big ships or little ships. It is 
possible to have today torpedo-carrying airplanes flying at a 
height of over 10,000 feet, shutting off their engine so as to 
make no noise, and then gliding down at a speed of 140 miles 
per hour. They can carry a torpedo weighing 1,500 lbs., with 
1,000 Ibs. of T.N.T. All these details have been published in 
a technical paper so I am not giving any information away 
to possible enemies. I do not think that anybody yet realizes 
the enormous possibilities of these airplanes. They would be 
absolutely invisible until within two or three minutes of the 
vessel to be attacked, whereas a destroyer is visible 10 or 12 
minutes away. Then by means of an airplane letting ott a 
smoke-sereen the unfortunate battleship can be surrounded, 
all the while knowing that there may be four or five or even 
ten of these hideous wasps about to attack it, travelling at a 
rate of 140 miles per hour, very difficult to hit even if they 
ean be seen. After having discharged one of these great tor- 
pedoes, it can escape being hit by twisting and turning. No 
battleship could pessibly cope with them under such cireum- 


stances. 
Possibilities of the Torpedoplane 


“That is as far as we have gone at the present time but 
I see no reason to doubt that within another ten years we shall 
have airplanes carrying torpedoes weighing 3,000 Ibs. En- 
gines are being made today capable of lifting a torpedo-carry- 
ing airplane of that size. There is indeed very little limit in 
the possibilities of attacks by torpedo-carrying airplanes on 
battleships of the line. I realize, of course, that our Navy 
will make efforts, as.in the past, to counteract all that. But 
just note for a moment the difference between the money we 
spend today on 100 destroyers and that which would have to 
be spent on these airplahes. There were, I believe, about 100 
destroyers at the Battle of Jutland. A destroyer costs £150,- 
000. A torpedo-carrying machine costs from £5,000 to £7,000, 
and one could have almost as many torpedo-cearrying airplanes 
as he liked. In lieu of the 100 destroyers we had at Jutland, 
we might have several thousand torpedo-carrying airplanes. 


What would have been the fate of the German fleet when try- ° 


ing to get away from Jutland if instead of being followed and 
attacked by our destroyers they had been attacked by 6,000 
or 7,000 torpedo-earrying airplanes? Assume, even for a 
moment, that one-half of the airplanes were shot down. I 
venture to say that the remaining airplanes, flying at the rate 
of 140 miles an hour would have made short work of the 
German Fleet. Of course there would have to be ships to 
earry the airplanes, but we know there are magnificent vessels 
in His Majetsy’s Navy with great level decks from which 
airplanes could get off and to which they could return, and it 
is quite possible that there will be ships in the future capable 
of carrying from 50 to 100 of these airplanes. Pictures have 
been published showing the enormous decks from which these 
airplanes will go off. But I might give an illustration show- 
ing how these torpedo-carrying airplanes could be used with- 
out any necessity for having carrying ships. We had several 
raids on the East Coast by ships of the German Navy during 
the War. We know that many of these raiders got away 
practically unharmed after having bombarded women and 
children in our coast towns. It would be possible to give 
these ships a two and a half hours’ start and then send a 
squadron or two of these swift flying torpedo-carrying air- 
planes which could overtake them in an hour and a half. The 
distance would be well within their radius and having dis- 
charged their torpedoes they could get safely back again. 
All this would be well within their limits of petrol supply. 

“T think I am right in saying that practically every pre- 
Armistice machine is now obsolete, or if it is not so today 
it certainly will be by the end of this year. That at any rate 
is the view of most of our experts, and it is distinctly the view 
of the American Air Service. 

“Two years ago an International Traffic Association was 
formed at the Hague, and the chair was taken by General Sir 
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Sefton Brancker, one of our foremost flying officers: Last 
month that Association met in Berlin, and the chair was taken 
by a German. The English companies are out of it altogether. 
Norway, Sweden, Denmark and Holland are willing to come 
in with Great Britain, to link up their civil aviation with 
ours, and to take their machines from our manufacturers. 
The whole of that is lost and gone, and before very long— 
probably this year—Fokker, whose machines we used to know 
something about during the War, and who has since devoted 
his genius to the commercial side, will be running a line from 
Amsterdam to London, and, in all probability on to Liverpool. 
The first thought that comes to one’s mind is that we will not 
allow him to do it, but I am afraid we must. Situated, as we 
are, on an island, it is essential to us that we should retain 
the freedom of the air over foreign countries. It is no use 
our saying to any foreign country, ‘You may not run a service 
over England’ because the natural reply would be, ‘Very well, 
you keep to your own island; you shall not run an English 
service across our country.’ It is vital to our future in the air 
that we should retain by agreement with foreign countries the 
right of running air services across them. 

“During the War we said over and over again that the 
essential of an Air Service is that you should keep your fac- 
tories in existence. You cannot institute faetories by the wave 
of a magician’s wand. You cannot get back the designers and 
staff necessary for making airplanes or air engines. You 
must keep your factories going. Ours have almost disap- 
peared. Mr. Holt Thomas’s is practically gone. Shorts, who 
made naval machines, are now making omnibuses, and have 
practically stopped doing air work. SOPWITHS WERE 
BROKEN UP SOME FEW MONTHS AGO, AND EIGHT 
OF THEIR BEST MEN, INCLUDING THE CHIEF DE- 
SIGNER AND THE ASSISTANT AND WORKS MAN- 
AGER HAVE BEEN TAKEN OVER BY JAPAN. THEY 
HAVE GONE THERE, AND ARE WORKING FOR THE 
JAPANESE GOVERNMENT, WHICH, I MAY SAY, IS 
SPENDING FAR MORE MONEY ON AVIATION THAN 
WE ARE.” 


Personnel of The Royal Air Force 


1. AIR COUNCIL 

President of the Air Council—The Rt. Hon. Winston 
Spencer Churchill, M. P., Secretary of State for Air. 

Vice-President of the Air Council—The Rt. Hon. the 
Marquess of Londonderry, Under Secretary of State for Air. 

Members——Air-Marshal Sir. H. M. Trenchard, Chief of 
the Air Staff; Major-General Sir F. H. Sykes, Controller- 
General of Civil Aviation; Air Vice-Marshal Sir E. L. El- 
lington, Director-General of Supp'y and Research. F. Nich- 
olson, Esq., Secretary of the Air Ministry, Sir James 
Stevenson, Rear-Admiral Sir C. F. Lambert. , 


2. AIR MINISTRY 
Secretary of State for Air—The Rt. Hon. W. S. 
Churchill, M. P.; Under Secretary of State for Air, The Rt. 
Hon. the Marquess of Londonderry, Secretary of the Air 
Ministry, W. F. Nicholson, Esq. C. B. 
Finance Department: 
Assistant Financial Secretary. 
Director of Finance for Personnel. 
Director of Finance for Material. 
Director of Contracts. 
Directorate of Lands (Joint Service for War Office, Min- 
istry of Munitions, and Air Ministry). 
Director General of Lands. 
Controller of Lands. 
Chief Valuer and Compensation Officer. 
Department of the Chief of the Air Staff: 
Chief of the Air Staff: Air Marshal Sir H. M. Tren- 
chard. 
Civil Assistant. 
Private Secretary. 
Director of Operations and Intelligence. 
Director of Training and Organization. 
Deputy Director of Training. 
Director of Personnel. 
Deputy Director. 
Director of Equipment. Deputy Director of Equipment. 
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Deputy Director of Stores. Director of Medical Services. 
Director of Works and Buildings. Deputy Director. 
Department of the Director General of Supply and Re- 

search: Director General of Supply and Research: Air Vice 
Marshal Sir E. L. Ellington. Private Secretary. 

Director of Research. 

Deputy Director of Design. 

Deputy Director of Airships Research. 

Deputy Director of Armament. 

Deputy Director of Instruments. 
Supplies. 

Director of Aeronautical Inspection. 


Director Aircraft 


Department of the Controller General of Civil Aviation: 
Controller-General: Major-General Sir F. H. Sykes. 
Private Secretary. Controller of Information. 
Controller of Communicatiens. 

Controller of Aerodromes and Licensing 

Director of Meteorological Office. 

AIR COMMANDS 
1. United Kingdom. 

(a) Inland Area: The inland Area comprises all units 
in Great Britain, with the exception of those units comprising 
the Coastal Area and the Cranwell and Halton Commands. 

(b) Coastal Area: The Coastal Area compr'ses Sta- 
tions, ete., as follows: Calshot, Lee-on-Solent, Gosport, Isie 
of Grain, Cattewater, North Queensferry, Donibristle, Leu- 
chars, Smoogroo, Felixstowe. Also all Aircraft Carriers and 
Units afloat in Fighting Ships in .Home Waters, and all 
Airship Stations. 

(ec) No. 11 (Irish Wing). This Command comprises all 
units in Ireland. For operations these units are controlled 
by the General Officer Commanding, Irish Command. 

(d) Cranwell. The Air Officer Commanding, Royal Air 
Forve, Cranwell is Commandant of the R.A.F. (Cadet) Col- 
lege and commands all units at Cranwell 

(e) Halton. The Air Officer Commanding, Royal Air 
Force, Halton, is Commandant of No. 1, School of Technical 
Training (Boys) and commands all units at Halton. 

2. Overseas. 

(4) Middle East Area: Headquarters—Cairo. 

(b) R.A.F. India: Headquarters—Ambala. 

(c) Mediterranean Group :Headquarters—Valetta, Mal- 
ta. This Command comprises all units in the Mediterranean 
Sea Area cooperating with the Navy. 


“~ 


(d) R.A.F. With the Army of the Rhine: No. 12 Squad- 


ron. Bickendorf. 





Reversible Steel Propeller Successful 


The most noteworthy advance in steel propeller development 
of recent date has been made by the Standard Steel Propeller 
Co., of Pittsburgh, Pa. This company, working under con- 
tract with the Government, has delivered to the Air Service, 
Engineering Division, an all metal steel propeller capable of 
having the blades reversed. 

The blades are made of steel tubing of tapering section and 
thickness without welding, except to close the extreme tip. 
The blades fit over the two arms of the hub, being held in place 
by means of rollers and ball bearings. These rollers greatly 
reduce the friction of rotating the blades about the center axis. 
By means of a control which extends to the cockpit, an angu- 
lar movement of 45 deg. ean be obtained with little exertion. 
The cockpit control consists of a lever for quick reverse, in 
combination with the hand wheel for final adjustment in 
straight-away level flying. 

The propeller was given a rigid test on the rest rig and 
later was installed in an airplane in which it was given several 
flight tests. 

The idea of making a reversible propeller of steel was sug- 
gested to the Standard Steel Propeller Co. by the Engineering 
Division. The design of the blades was made by the Engineer- 
ing Division at McCook Field, but all mechanical details were 
worked out by the Standard Steel Propeller Co. Credit for 
the development and manufacture of this propeller is chiefly 
due to Thomas A. Dicks, who formerly manufactured the 
Dicks-Luttress Steel Propeller, and is now with the Standard 
Steel Propeller Co. 
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A Letter 


Editor, AVIATION AND AIRCRAFT JOURNAL :— 


It seems most important to bring to your attention an 
article written by H. L. Seaife, entitled “What Was the Matter 
with the Air Service?”, which appears in the April number of 
Current History. Mr. Seaife, who states he was formerly 
an officer in the Air Service, begins his article with the fol- 
lowing subtitle, printed in italies: “The astonishing story, 
drawn wholly from official records, of one of the most colossal 
failures in human history—How the United States spent up- 
ward of a billion dollars for aireraft production without 
producing a single fighting plane on the battlefront”. 


AvIATION AND AIRCRAFT JOURNAL in its recent numbers has 
shown that instead of a billion dollars having been spent for 
aircraft production, only $113,000,000 was spent for airp!'anes 
in this country and about $20,000,000 abroad. However, 
setting the figures aside, let us examine this article further. 
Mr. Seaife heads one of his paragraphs—“The truth in a 
sentence”’—and then goes on in italies—“The simple fact is 
that no American-made fighting plane reached the battlefront”. 
Continuing, he then ingenuously states that the American-made 
DeHaviland 4s, of which there were 1443 in France on the 
day of the Armistice, ineluding several hundred at the Front, 
were not fighting planes but observation planes. 

Leaving ‘out these American-made D.H.4s, does Mr. Scaife 
consider that the other planes which we had at the Front were 
entirely foreign? Does he realize that nearly all of them were 
made from raw materials furnished to Franee and England 
by our Government? That the instruments on these planes 
were of American manufacture? That the machine guns 
mounted on these planes were American? That the radio and 
photographie equipment was also American ? 


Having been Adjutant of Orly Field, the Acceptance Park 
where these planes were received from the French and the 
English, during the greater part of its existence, and having 
seen most of these planes with my own eyes, I not only feel 
that I am qualified but also that it is my duty to expose such 
misleading statements as those made by Mr. Seaife. 


During March 31, 1918, to December 10, 1918, when deliv- 
eries to the Front ceased, we received at Orly a total of 3434 
planes, of which 3141 were flown to the Front or to the flying 
schools which we had established in France. Of this amount, 
the following types were delivered to the zone of the advance: 
856 Spad XITIIs, 418 Sopwith 114-strutters, 126 Sopwith 
Camels, 572 Salmsons, 175 Breguets, 391 Nieuports and 30 
S.E.5As. 


The 30 S8.E.5’s were flown to Orly from England by our own 
ferry pilots who had been sent there for that purpose. These 
machines were made principally of American raw material 
and I well remember the day in October, 1918, when they 
landed at Orly, chiefly because the pilots lost no time in draw- 
ing our attention to the name plate on their Hispano-Suiza 
motors, which showed that these engines had been manufac- 
tured by the Wright-Martin Aircraft Corp. of New Brunswick, 
New Jersey, U. S. A. In view of the fact that when these 
planes got to the Front, which they did just before the Arm- 
istice, they had an American-made motor, were built of Ameri- 
ean raw material, and were equipped with American armament 
and instruments, they could hardly come under the category 
of foreign planes. 


And as for the Spads, Camels, Nieuports, ete., let us bear 
in mind the following facts: They were largely built of Ameri- 
san raw material. Their fabrication was under the inspection 
of U. S. Air Service officers. They were received at a U. S$. 
Air Service field, where they were overhauled and equipped 
with American instruments and armament and flight tested by 
American pilots. They were delivered to the Front by Amer- 
ican ferry pilots; and, lastly,: they were purchased with 
American money. It is my contenticn that we are justified 
in considering these planes as much American as foreign, and 
that the public has been grossly misled by sensational articles 
containing half-truths, quarter-truths and untruths as to the 
real facts in the case. 

ALBERT PALMER LOENING 
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Airplane Costu - Engine Troubles* 


By Stanwood W. Sparrow 


Automotive .Power Plant Section, Bureau of Standards 


When the daily paper tells that a plane has crashed and 
states a definite cause such as the fracture of a fuel line or 
the collapse of a wing, publie confidence in the safety of 
aviation is shaken. It is easy to believe, however, that defects 
so glaringly revealed will be corrected at once. The real 
blow to aviation comes when no satisfactory explanation for 
the accident is forthcoming. Knowledge of what is wrong 
must precede any intelligent effort to make a thing right. A 
wrecked plane bearing mute testimony to the existence of a 
fault and a confession of ignorance as to the nature of the 
fault tends to contradict assertions that aviation has outgrown 
the experimental stage. To bring attention to one possible 
cause of such unexplained accidents this note has been pre- 
pared for the National Advisory Committee for Aeronautics. 


The Influence of Snow Formation 

In testing airplane engines at the Bureau of Standards it 
has happened frequently that the engine performance became 
erratic when the temperature of the air entering the carbu- 
rator was between 0 deg. C. (32 deg. F.) and 20 deg. C. 
(68 deg. F.). Investigation revealed the trouble to have been 
eaused by the formation and collection of snow somewhere 
between the entrance to the carburetor and the, manifold, 
probably at the throttle. Experiments in the carburetor test 
vlant had shown the possibility of this trouble. In fact, a 
glass portion of the induction system made it possible for 
one actually to see the snow as it collected. 

Proof scarcely less convincing was obtained during engine 
tests. That something. was wrong became apparent from a 
drop in power. The manifold depression, the difference be- 
tween atmospheric pressure and the pressure in the manifold, 
was greater than that usually obtained at full throttle at this 
speed. At the same time, measurements showed the rate of 
air flow to be lower than usual. Inasmuch as both of these 
effects would be produced by throttling the engine, they gave 
a clue to the source of trouble. In some cases the snow 
would continue to collect until it shut the engine down, while 
at other times, after it had effected a decrease in power of 
from 25 to 50 per cent, a portion would become dislodged and 
the engine would speed up. The test apparatus is arranged 
so that the air on its way to the engine passes over heating 
grids. If, while the power was still low, sufficient heat was 
applied to inerease the air temperature 20 deg. C. (36 deg. 
F.) the power, manifold depression and air flow would soon 
regain their normal values. A few rather violent fluctuations 
of speed usually accompanied this period and can be attributed 
to the water passing into the combustion chamber as the snow 
melted. 


Removal of Moisture Is Effective Cure 

Granting this trouble to be caused by the condensation of 
moisture from the air and the subsequent formation of snow, 
the removal of the moisture should prove as effective a cure 
as an increase in’ temperature. Fortunately it was _ possible 
to do this and thus check the validity of this supposition as to 
the origin of the trouble. The engine test apparatus includes 
refrigerating coils which enable all the air taken by the engine 
to be cooled to below -20 deg. C. (-4 deg. F.). This air is 
then reheated to the desired temperature. Air when cooled to 
-20 deg. C. (-4 deg. F.) contains almost no moisture and no 
opportunity is offered for it to collect any during its passage 
from the heating grids to the engine. Under these conditions, 
the engine operated satisfactorily at those temperatures at 
which difficulty was experienced with the air from which the 
moisture had not been removed. 

The more serious the manifestations of this trouble, the 
more difficult it becomes to secure accurate data for record. 
Fluctuations of speed are violent and a stalled engine 1s 
usually the final result. A record of a few instances where it 
was possible to hold the speed reasonably constant are given 
as examples of the trouble in its milder stages. On Feb. 14, 
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1921, with the engine operating at part throttle at 1800 r.p.m. 
it was noted that the power was decreasing. At 1:06 p. m. 
readings of carburetor air temperature and manifold depres- 
sion showed the former to be 10 deg. C. (50 deg. F.) and the 
latter 25.0 em. (9.84 in.) of mereury. Heat was applied 
and at 1:08 p. m. the air temperature had risen to 38 deg. C. 
(100 deg. F.) and the manifold depression had dropped to 
6.8 em. (2.68 in.). - Again the temperature of the air was 
allowed to drop and again a drop in power and increase in 
manifold depression resulted. With the speed maintained at 
1800 r.p.m., the throttle was opened wide and readings taken 
showing the air temperature to be 10 deg. C. (50 deg F.), 
the manifold depression 11.1 em. (4.37 in.) and the brake 
horse power 86. Within two minutes, the application of heat 
had resulted in dropping the manifold depression to 5.6 em. 
(2.20 in.) and in raising the brake horsepower to 185. The 
foregoing results were all obtained at air densities correspond- 
ing to ground level. Similar conditions were found on Feb. 
23, at an air density corresponding to an altitude of 5,000 
ft., with the engine operating at full throttle at 1600 r.p.m. 
With the air at a temperature of 30 deg. C. (86 deg. F.), the 
manifold depression was 2.9 em. (1.14 in.) and the brake 
horse power was 156. Eight minutes after the heating was 
discontinued, the air temperature had become 8 deg. C. (46 
deg. F.), the manifold depression 5.1 em. (2.01 in.) and the 
brake horse power*120. 


Changes in Mixture Ratio 


While in all of these instances it was a change in weight 
of charge that caused the drop in power, the magnitude of the 
decrease may have been influenced by another factor, a change 
in mixture ratio. If a carburetor does not maintain the air- 
fuel ratio constant at reduced loads, any unintentional throt- 
tling involves a departure from the desired mixture quality 
as well as a reduction in mixture quantity. To the reader 
familiar with carburetors in which changes. in the area of a 
small passage between the float chamber and throat effect 
the mixture ratio changes, still another source of danger has 
doubtless suggested itself. This danger is that a collection 
of snow may block the connecting passage and cause a serious 
change in air-fuel ratio. 


Discussion thus far may have emphasized unduly loss of 
power instead of what is probably the more serious effect, 
excessive fluctuations in power. Under these conditions a 
pilot is in exactly the same position as though his engine 
were controlled by a lunatic, opening and closing the throttle 
at will. Yet, in case of an accident, before an examination 
could be made the snow would have melted leaving no evidence 
to confirm the pilot’s report of trouble. 


Need of External Heating 


It is hardly worth while to attempt to predict from theo- 
retical considerations at what temperature the trouble from 
snow formation will be most pronounced. It does seem de- 
sirable, however, to consider how much additional external 
heating is necessary to give reasonable assurance that the 
trouble will not occur. The weight of water vapor that a 
unit volume of air can contain decreases with decrease in 
temperature and the surplus condenses. Obviously if the drop 
in temperature be prevented there can be no condensation. 
The problem is to supply sufficient heat to completely vaporize 
the fuel so that no heat for this purpose need be withdrawn 
from the mixture. If the heat of vaporization of aviation 
gasoline be 75 cal. per gram (135 B.t.u. per lb.)+ complete 
vaporization will produce a drop in mixture temperature of 
26 deg. C. (47 deg. F.) with an air-fuel ratio of 10 to-1 and 
a drop of about 14 deg. C. (25 deg. F.) with an air-fuel 
ratio of 20 to 1. It is safe to assume that the mixture ratio 
used will fall within these limits. The above calculation 


+ Ricardo, Automobile Engineer, Feb. 1921. 
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assumes all the fuel vaporized and all the heat used in vapor- 
izing the fuel to be supplied by the mixture, while usually 
a portion of this heat is supplied externally. From these 
considerations it appears that the addition of an amount of 
heat sufficient to increase the mixture temperature 25 deg. C. 
(45 deg. F.) should prove a reasonable guarantee of immun- 
ity from this trouble. The power loss that this would entail 
should not exceed 5 per cent. 


AVIATION 








This note is not intended as a sweeping recommendation of 
additional air heating for every airplane engine. Such a 
course would be akin to prescribing medicine for a patient 
without first being assured that he was really sick. The aim 
is to call attention to a “disease” to which aviation engines are 
subject, to describe its symptoms, and to emphasize its ser. 
iousness. Methods of prevention or cure can be consigned 
with safety to those vitally concerned. 


Book Reviews 


DYNAMICS OF THE AEROPLANE. By Rene Devillers. Translated 
by Wm. John Walker (E. & F. N. Spon, London; 302 pp. 
119 diagrams). 

This book is written in a style which is peculiar to French 
writers on aerodynamics. It is not too profound, though cer- 
tain portions of the subject are dealt with at excessive length. 
Some theorems are developed merely for the love of the mathe- 
matics involved, without having any great practical value. 
But, on the other hand, it is extremely clear and correct in 
treatment. It brings together a large number of dynamical 
problems which are scattered through magazines, developed in 
lecture notes, simply known to engineers without having re- 
ceived publication, or developed in early French books such 
as those of See. Certain new problems are skillfully devel- 
oped and have considerable interest. 
would make excellent reading. The designer would certainly 
like to have the book at his disposal, to refresh his memory o 
certain theoretical aspects of the subject. 

The chapter on horizontal rectilinear flig] 
theorems which may be new to many American readers, 
others which they will value for their clear authoratative state- 
men. Useful graphical methods are demonstrated for finding 
minimum power angle and certain geometrical rules are given. 
The treatment of the air screw is elementary and of no great 
value. The chapter in rectilinear gliding flight is interesting 
and presents some theorems. In dealing with climbing flight, 
M. Devillers again reduces the subject to some concise and 
instructive statements. 

In dealing with flight performances as affected by altitude, 
M. Devillers presents material which is familiar, since it has 
been presented in a number of papers. 3ut the subject cer- 
tainly has not been treated as adequately in any book. A sum- 
mary of the laws of flight at different altitudes but with the 
same angle of attack is of real value in its correct and concise 
presentation. The relationships between ceiling and weight 
per horse-power, loading per square foot, and finess ratios are 
well developed. The theory of flight with a supercharged en- 
gine is adequately treated. 

M. Devillers develops the elementary theory of horizontal 
eireular flight. While little is given in this chapter which is 
not well known already, it is useful to have the various theo- 
rems and deductions assembled in one book. Spiral gliding 
flight is treated perhaps more fully than ever before. 

That wind velocity always increases fuel consumption on a 
journey to and back from a given point, and that for a given 
return journey, and a given consumption, the total consump- 
tion is a minimum when the wind velocity is normal to the 
route, are two interesting facts in a consideration of air trans- 
portation. In considering radius of action for bombing ma- 
chine, an apparently sound analysis leads to the interesting de- 
duction that economy in fuel and oil consumption due to the 
release of the bombs is proportional to the consumption on the 
outward journey and to the ratio of the weight of the bombs 
to the total initial weight of the machine. 

The lengthy chapter on stability, in distinction to the rest of 
the book is open to the severest criticism. For instance, the 
author states that all machines which are stable in rectilinear 
descent remain stable when flying under power, whereas due 
to slip stream effects and the position of the center of thrust 
a machine may be stable in one condition and unstable in an- 
other. In dealing with reactions on the tail plane, the author 

uses such a doubtful formula as Joessel’s. Dynamical stability 
is poorly treated. In general stability has been far more 


For a student the book 
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soundly treated in British and American treatises. 
The theory of altitude correction of the carburetor is wel} 
developed. # 
MarerraLs or Construction Usep ry Aircrarr Enaines, By 
Lt. Col. C. F. Jenkins, Professor of Engineering Science i 
the University of Oxford. (Government Stationary Offic, 
London. ) z 


Lt. Col. Jenkin formerly had charge of materials testing 
the Aireraft Production Department of the British Ministry 
of Munitions, and hence should be expected to be a considerable 
authority on this subject. In fact, the report—which is if 


reality the size of a book—is a regular mine of useful informa 


tion 

According to the preface, it is written with the object of 
placing on record for the use of aeronautical engineers the re 
sults and conelusions derived from the research work which hag 
been carried out during the war on materials of construction 
of aireraft. The paramount importance of weight in aircraft 
construction has led to the development of various new mate 
rials, and has made it worth while to investigate many prob- 
lems in the theory of the strength of materials which had not 


previously been of importance. No attempt has been made to 
compile a complete record of al] the investigations which have 


been made; the object aimed at has been to state the conelu- 
sions arrived at and to describe the more important researches 
on which the conelusions are based. Most of the investiga- 


tions were made with the object of solving urgent practical 
problems, and obtaining data on which design might be based, 
and the results are given as far as possible in a form in whien 
they may be made immediate use of by engineers. Many inter- 
esting points of less urgency have arisen which have had to be 
left unsettled, and many of the investigations are not yet com- 
pleted; suggestions for further research are made in most see- 
tions of the report. 

A continuous series of researches were carried out during the 
whole of the war on timber and the aluminum alloys, but the 
other subjects were dealt with as occasion arose, and as a con- 
sequence the report has a disconnected and scrappy form, 
which is accentuated by the differences of style between the 
different sections, many of which are verbatim reprints of the 
original confidential memorandum issued during the war. It 
has not been considered necessary to fill in the blanks with 
matter which is well known, or to re-write the whole as a con- 
nected book on materials; the report is intended rather to serve 
as an addendum to the existing text books. 

Several sections of the report deal with breakages and fail- 
ures of parts. Much has been learnt from the study of these, 
and many of the investigations were originated in order to find 
the explanation of obscure failures. The complete contents 
is as follows: Preface, Mechanical Tests, Local Concentration 
of Stress, Steel, Steel Tubes, Stream-line Wires, Wire Ropes, 
Aluminum Alloys, Copper and Tin Alloys, Corrosion, Timber, 
Glue, Rubber Shock Absorber Cord, Fabric. 

As is inevitable in a compilation of this magnitude, where 
much of the material has to be abstracted from other sources, 
it should be read with an intelligent perspective based on stan- 
dard sources of fundamental knowledge. For example, in the 
very good chapter of Aluminum Alloys, we find the following 
statement: “Corrugated aluminum alloy covering for wings 
has been used in Germany, but there appears to be no prospect 
of success in that direction.” In general, however, the state- 
ments are not so dogmatic. 
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The Washington-St. Thomas Flight 


Bronzed by strong winds and a tropic sun, the Marine Corps 
fliers of the Washington-St. Thomas test flight landed at 


’ Bolling Field at 10:35 a. m, on April 22, on the last leg of 


theit long trip. he fliers were accompanied by Major Roy 
S. Geiger, Lieutenant Frank H. Fleer, and Lieutenant Ford 
0. Rogers, each piloting a DH-4B airplane. The fliers were 
greeted at Bolling Field by Major General Commandant Le- 
jeune, of the Marine Corps, and Capt. W. A. Moffett, U. S. N., 
Director of Naval Aviation, and their Aides. 

Maj. T. C. Turner, Chief of Marine Corps Aviation, in 
command of the two planes that made the long flight, reports 
that flying from Washington to St. Thomas is an easy matter 











Caprais Morrerr GREETING THE RETURNING MARINE 
Aviators: (Lert to RigHt) Masor Turner, Lievt. 
BraDLEY, SERGEANT RUCKER AND LiEut. SANDERSON 


for DH-4B airplanes equipped with Liberty motors. The 
worst features of the trip are to be encountered along the 
Atlantic Coast, there being few landing fields between Key 
West and Fayetteville. “Flying over the western part of 
Cuba”, says Major Turner, “is just like flying over Texas. 
The sugar plantations afford landing fields in all d'rections”. 

The worst single feature of the flight was the trip across the 
Windward Passage, where the fliers experienced baffling, heavy 
gusts of wind, which made difficult work for the pilots. 

“The equipment was fine”, said Major Turner. “It couldn't 
be better. We did all of our own overhauling and inspection 
enroute. We had one tickl‘sh time at Camaguey, Cuba. There 
was no landing field near the city and we were obliged to come 
down in the Plaza. The whole Plaza was covered with tele- 
graph poles piled along in rows and we were obliged to land 
in between them, which was a test of our skill and of the 
landing gear on the planes. We escaped without damage, but 
is was very close work”. 

The total distance covered was 4,842 miles, while the total 
elapsed time was 24 days. During 17 days of this time flying 
was maintained, and the actual flying-time for the total dis- 
tance was 46 hours and 17 minutes. The distance from 
Daytona to Washington is 840 miles, yet the planes were able 
to cover this distanee in six hours and 59 minutes. The flying 
time from Santo Domingo City to Washington was 22 hours 
and six minutes. 

The personnel on this record-breaking flight, in addition 
to Major Turner, were Ist Lieut. Basil G. Bradley, second 
pilot in Major Turner’s machine; 2nd Lieut. Lawson H. San- 
derson, pilot of plane No. 2; and Gunnery Sergeant Charles 
= Rucker, who flew in plane No. 2, and was engineer for the 

ight. 

Major Turner stated that it was a great disappointment to 
himself and companions not to be able to make St. Thomas, 
but because. of the quarantine at Porto Rico, due to the pres- 
ence of the bubonic plague, the planes did not go beyond 
Santo Domingo City, D. R. 
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Tests of 700 Hp. Model W Engine 


The Power Plant Section of the Air Service, Engineering 
Division at Dayton, Ohio, is engaged in preliminary tests of 
a 700 Hp. Model W aircraft engine. This engine was de- 
signed entirely by the Power Plant Section and was assembled 
in the MeCook Field shops. 

The engine is designed to develop 700 hp. at 1700 r.p.m., 
and is of the water-cooled W type, having 18 cylinders ar- 
ranged in three rows of six, the angle between cylinder banks 
being 40 deg., giving included angle between outer banks of 
80 deg. The cylinders are 5% in. bore by 64 in. stroke, hav- 
ing four valves per cylinder and provided with welded steel 
water jackets. As great reliability was one of the fundamental 
points in the design, provisions have been made for use of 
four independent magneto systems; although where it is desired 
to reduce the weight, one or two magnetos may be omitted. 

















Mope, W 700 He. Enaine DesiGNep BY THE ENGINEERING 
Diviston, Atk SERVICE 


Throughout the design every effort was made to secure a 
strong, reliable construction at a moderate value of horse- 
power per unit weight. The weight of the completed engine 
is 1720 lb. when equipped with four magnetos. This weight 
includes all ignition devices, carburetors, propellor hub, 
flange and bolts, but does not inelude any water nor oil. 

The tests so far conducted prove cone'us vely that the en- 
gine may be relied upon to de'iver the rated horse power in 
service, as the power obtained on the dynamometer showed a 
considerable margin in excess of the required 700 hp. Tests 
are progressing satisfactorily and a surprisingly small amount 
of trouble has developed so far. As soon as the preliminary 
power determinations are completed the engine will be put on 
the 50-hr. test to study its endurance. 





Lloyd’s Aviation Record 


Apart from the register of machines recently issued by the 
British Air Ministry, Lloyd’s have compiled a most compre- 
hensive record of all aireraft l'censed for commercial purposes. 
The particulars are obtained from the Air Ministry and from 
the owners, and every care is taken to keep the register up to 
date. The following details are given of all machines 
licensed :--Owner, address, ete.; maker’s number and identi- 
fication mark; country of origin; type; date when completed; 
passenger accommodation; date first flown; endutance with 
full load; weight per sq. ft. fully loaded; weight of cargo, 
including passengers; total weight fully loaded; minimum 
landing speed fully loaded; description and number of certi- 
ficates; dates of issue, expiry and renewal of airworthiness 
certificate; eng nes; maker; engine cylinders, b.hp., cooling, 
ignition and gearing; type of tanks; nature of service since 
built; source of information and date; any deviation from 
standard type; construction; accidents. 

The pilot’s register has been built up in a similar way and 
gives name, address, ete.; age; date of birth; nationality; 
description and dates of certificates: and licenses; types 
licensed to fly; general experience and hours flown per type; 
source of information; accidents; date of last medical exam- 
ination; date of last flight and type of aircraft. 










































Municipal Air Port at Hartford, Conn. 


_Hartford, Conn., has taken a most progressive stand upon 
air traffic matters. It has an active municipal body known 
as the Hartford Aviation Commission which, with the Hart- 
ford Aero Club and the recently appointed aviation com- 
mittee of the Connecticut Chamber of Commerce, are active- 
ly engaged in making the city and state prominent in aero- 
nautics. 


The Hartford Aviation Commission by acquiring juris- 
diction over 96 acres of municipal property within a mile 
and a quarter of the center of the city on the west bank of 
the Connecticut River has established a municipal air port for 
land and water machines. The L-shaped field is of satisfac- 
tory proportions for present-day machines and, since all the 
adjacent property is open and fairly level, it affords an ex- 
cellent opportunity for the development which the city has 
been planning for the past three months. All trees along 
the river bank have been razed on or near the field and gra- 
ding operations have been started. A work shop building and 
oil and gas house have already been erected. It is antici- 
pated that the field with markers, oil and gas, telephone con- 
nection and a dock for seaplanes will be ready by the middle 
of May. 


On Nov. 22, 1920 the Board of Alderman of Hartford 
passed a resolution that the Mayor be “authorized to appoint 
a commission to be known as the Hartford Aviation Com- 
mission to be composed of five citizens to hold office from 
the Ist day of December, 1920 until the 1st day of April 
1922. The Mayor shall be ex-officio of this Commission.” 
The Commission held its first meeting on Dee. 15, 1920. Its 
members are Hiram Perey Maxim, President, Newton C. 
Brainard, Mayor, Member ex-officio; Samuel A. Miner, Treas- 
urer, 294 Pear! St.; James B. Slimmon, Secretary, 61 Elizabeth 
Street, Harrison B. Freeman and Clarence M. Knox. All 
members of this commission have been interested in flying for 
several years, the activities of President Maxim and Mr. Miner 
commencing in 1904 with glider experiments, and that of the 
other members in actual flying experience in recent years. 


The promotion of interstate aviation has been undertaken by 
the Connecticut Chamber of Commerce by the appointment of 
an aviation committee of which Judge William J. Malone of 
Bristol is chairman. Other members are Hiram Perey Maxim 
of Hartford, Lieut. W. Parker Seeley and Lieut. W. G. Ray- 
eroft of Bridgeport, and Henry C. Chappell of New London. 
Another member from New Haven will be named later. The 
purpose of this committee is to secure cooperation among the 
municipalities of Connecticut in the establishment of landing 
fields at proper points in connection with the New York to Bos- 
ton air route. One of the first activities of the Chamber of. 
Commerce aviation committee has been favorable consideration 
of a project to establish a flying boat passenger line between 
Springfield and New London with Hartford and Middletown as 
way stations, and which would bring the terminal cities within 
one hour’s distance of one another. A trial flight on this route 
took place on Apr. 15 from the Hartford Yacht Club, when an 
Aeromarine-Navy HS-2L flying boat was despatched from New 
York with Judge Wm. J. Malone as a passenger. 





German Air Traffic Development 


The German air transport companies are making good use 
of the sad state of railroad and other transportation systems 
in the countries of their new Eastern neighbors. 

A German conipany recently opened a regular service with 
Fokker passenger and freight planes between Danzig, Kovno 
and Vilna and between Danzig and Warsaw. The first two 
of these Dutch planes arrived by air from the Fokker factory 
recently, one stop being made enroute, at Warnemunde; each 
machine carries 1200 Ibs. of freight so the service should prove 
a useful connection for passengers and urgent supplies be- 
tween the centers of Lithuania and Poland and the Baltic 
ports. 
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WHERE TO FLY 


Passenger Carrying, Pilots’ 
Training, Special Flights 





CALIFORNIA 


SAN FRANCISCO, CALIFORNIA 
EARL P. COOPER AIRPLANE & MOTOR Co. 








ILLINOIS 


CHECKERBOARD AIRPLANE SERVICE 


FOREST PARK, ILLINOIS 





INDIANIA 
One of the largest and best equipped flying fields 
in the United States. 
CURTISS-INDIANA COMPANY 
Kokomo, Indiana 
ALL TYPES OF CURTISS PLANES. 








LOUISIANA 


GULF STATES AIRCRAFT COMPANY 
SHREVEPORT, LA. 





MASSACHUSETTS 
BOSTON AND SPRINGFIELD, MASS. 


EASTERN AIRCRAFT CORP. 
340 FIRST ST., BOSTON, MASS. 





MINNESOTA 
MINNEAPOLIS, MINN. 


SECURITY AIRCRAF T CoO. 
FIELD, HANGARS, SHOPS 





NEW JERSEY 
DEAL AND SPRING LAKE, NEW JERSEY 
HANGARS, SHOPS, FIELDS 
DE LUXE AIRCRAFT SERVICE, Inc. 





NEW YORK 
5-PASSENGER FLYING BOATS 
NEW YORK AERO LIMITED FLORIDA 
GOTHAM BANK BLDG., NEW YORK, N. Y. 





NEW YORK 
CURTISS AIRDROME 
HAZELHURST FIELD, MINEOLA, LONG ISLAND 


CURTISS AEROPLANE & MOTOR CORPORATION 





ms DAYTON, OHIO. 


Supplies, Hangars, Shops and Field 1 Mile from Dayton limits. 
JOHNSON AIRPLANE & SUPPLY CO. 





OREGON 
LAND OR WATER FLYING. 
OREGON, WASHINGTON AND IDAHO AIRPLANE COMPANY 
PORTLAND, OREGON 





PENNSYLVANIA 
Flying School and Commercial Aviation 
Send for Circular 
Official Flying field Aero Club of Pennsylvania 


PHILADELPHIA AERO-SERVICE CORPORATION 
636 Real Estate Trust Building, Philadelphia. 











WISCONSIN 
CURTISS-WISCONSIN AEROPLANE CO. 
FLYING SCHOOL 
Milwaukee Air Port 
GILLES E. MEISENHEIMER 


330 Clinton Street Milwaukee, Wis. 
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VALENTINE’S 








Gose of us might be inclined to laugh at 

the idea of getting a good night’s sleep 
aboard a fast plane. But the sleep-idea is a 
fact in the new Lawson Midnight Air-Liner. 


This mammoth plane is fitted out for day 
or night service like an exquisitely appointed 
private Pullman. It’s the embodiment of 
comfort, from sleeping berths to white en- 
ameled bathroom and shower. 


Alfred W. Lawson writes of it “...... it is 
the largest purely commercial aeroplane in the 
world......we used Valspar and Valspar 
Enamel throughout the entire ship...... these 














Through the Clouds at Midnight 


products, besides giving exceptionally good 
results from a weatherproof standpoint, also 
give a vety rich appearance and polish to the 
interior of the most complete aeroplane cabin 
brought out up to the present time.” 


This experienced navigator knows that no 
other varnish so sturdily withstands the 
abrupt changes of temperature—the inces- 
sant vibration—and the usual damage from 
tain, sun, gasoline, or hot oil. 


Valspar stands up under all the rigorous 
tests of airplane service. 


VALENTINE & COMPANY 


Largest Manufacturers of High-Grade Varnishes in the world—Established 1832 


New York Chicago Boston 


London 


Toronto 


Paris Amsterdam 


W. P. FULLER & CoO., Pacific Coast 
































Loading U. S. Mail aboard the Lawson Airliner 





Passengers about to enter the Midnight Airliner 
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“Che | aird Swallow 


America’ First Commercial Airplane” 
[Tiss prerequisite of commercial flying -- adaptability to long trips ~ is admirably provided in the 











Laird “Swallow” with its wide range and large carrying capacity. Its quick take-off facilitates 
use in districts remote from prepared landing fields. And the splendid performance of the “Swallaw” 
is attained with such economy as to make its commercial operation really profitable. Investigate territory 
open for distributors. Send coupon for descriptive booklet. 


E. M. LAIRD COMPANY _ pgeeterereeerrererreversereers 


E. M. Laird Company, 





BSSSSS SSS EES BEBeetesesasaestuasenuee 

















MANUFACTURERS 2216 So. Michigan Ave., Chicago, IIL 
WICHITA, KANSAS Ringe send the undersigned a copy of : 
General Sales Offices ee ee ; 
2216 SO. MICHIGAN AVE., CHICAGO. Pe eee reer eT Ter eee . 




























The President Has Announced 


A POLICY 
OF ENCOURAGEMENT OF MILITARY AND CIVIL AVIATION 


There is now every reason to anticipate immediate progress in 
building up the Army, Navy, Postal and other Government 
air services. Large orders have already been placed. Civil 
aviation also will be fostered by national legislation and the 
development of landing fields and airdromes will have Govern- - 
ment encouragement. 


IT WILL PAY YOU TO KEEP CLOSELY IN TOUCH WITH 
THESE DEVELOPMENTS AND COMPLETE TECHNICAL DE- 
TAILS BY READING EACH WEEK THE RECOGNIZED AMERI- 
CAN AUTHORITY ON. AERONAUTICS - 


AVIATION AND AIRCRAFT JOURNAL. 


Special (ffer Six Months -- 26 issues -- Two Dollars 


THE GARDNER, MOFFAT COMPANY, 
225 Fourth Avenue, New York 
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Edstrom Machinery Company 


WAR DEPARTMENT 
BUREAU OF AIRCRAFT PRODUCTION 
AIRPLANE ENGINEERING DEPARTMENT 
McCook Field, Dayton, Ohio, U. S. A. 
REPORT ‘Serial No. 646 


on test of cable terminal connections made on the Edstrom 
Wire Wrapping Machine. 








Finished Products of the Edstrom Machines 


“ . , It is to be noted that out of ten unsoldered speci- 
mens sizes %” to 5/382”, onl hs failed at a load below the 
rated capacity of the cable. 16” specimens served with 
copper wire failed at loads outs ng 71 per cent of the full 
strength of the cable.” 


Note: The nine cables standing 100 per cent were wrapped 
with the special strength wrapping wire we use on all our work. 


We are ready to do wire wrapping on contract basis for airplane 
corporations. We guarantee our work. 


We make the cable complete, according to your specifications, 
ready to use on the airplane. 


We can give you stronger, neater and better work at a great 
saving of cost to you. 


Let us give you our price. 
FACTORY: 


Cary, Il. 


(Near Chicago) 














New 110 H. P. Le Rhone motors . 











AVRO 


(Formerly sold by Interallied Aircraft Corp.) 


TWO AND THREE PASSENGER 
Refinished new to suit customer $2750-$4500 
Used but in excellent flying shape $1750-$2350 


In need of new fabric and minor 
RS ee ae ag 





$1250-$1550 
$ 950 


We are now Headquarters for Avro and Le 
Rhone spares and will maintain a complete 
stock at all times 





Lawrence Sperry Aircraft Co., Inc. 


Farmingdale, Long Island, 
New York 


Phone: Farmingdale 133 





























THE 
FLYING - 


IS 
OUT!! 


or soon will be on every Field in the 
country, yours included. 


Do you know our EMPLOY- 
MENT COMMITTEE will fur- 
nish particulars and place you in 
touch with ex-service Pilots, Mas- 
ter electricians, Aero-Mechanics, 
Riggers and Field Men, Radio- 


men too, upon application. 


Of course this service is Gratis. 


Address your applications NOW to 


AIR SERVICE POST 


AMERICAN LEGION 


11 East 38th Street New York 


GUARANTEED 


a 


SPECIFICATIONS 


ere eee eee eee eee ee eee eee eeeeeeeeeees 


Model 2-Seater 4 Seater 
ME ss bn dagcd 453 heed (nietaaneee ST Sant om > ode dvad 36’ 
BD Sine whieig o0d OS ha.cda eee PC ARS 25’ 
cas 6 lan wi galt a a same Se REE Se 8’ 
RS, ns dawn wa ele Kd 214 Sq. Ft. ...... 340 Sq. Ft. 
_ SR eo tearene per 114, Degrees ...... 114, Degrees 
Weight, empty ...... ie Chaeemeeeees re 1000 Lbs. 
CEE or iew .64 dd ceeeeusdeoes |) eee 950 Lbs. 
LARGE DET: ok osc ckascceone Sere 
| Eee BR sees doce 19 Lbs. 
Maximum speed, flying ............ 90 M.P.H. ......... 90 M.P.H 
Minimum speed, landing ........... 33 M.P.H. ......... 38 MPH 
ae nc e's ob cake 4Hours .....;..... 4 Hours 
CT ID on Scasecedac 600 Ft. per Min. .... 600 Ft. per Min. 
Ss work kcal Hed cee eee 18,000 Ft. ......... 18,000 Ft 
Engine, air-cooled, radial ........... EY dacedcckun Anzani 
So 60 at 1800 R.P.M. ...100 at 1250 R.P.M. 


Gasoline Consumption ......... 5 Gal. per Hr. .. 9 Gal. per Hr. 
Oil Consumption ............... 1 Pt. per Hr. .... 1 Gal. per Hr. 
I 555 inks 8e55 sas $7,000.00 .... $6,500.00 
Circular A. V. upon request — Distributors’ territory available 
New York Office - - - =, 52 Vanderbilt Ave. 


—— AIRCRAFT CORPORATION 



























The Spark Plug That Cleans Itself 


B. G. 


Contractors to the U. S. Army Air Service & the U. S. Navy 


THE BREWSTER-GOLDSMITH CORP. 


33 GOLD STREET 
NEW YORK CITY 








U.S. A. 














Warwick NQ)N-TEAR 4Acro-ctoch 


A SAFE CLOTH for FLYING 








For Particulars Apply te 


WELLINGTON SEARS & CO. 


66 Worth Street, New York 
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LEARN TO FLY 


IN CHICAGO 





America’s Foremost Fly- 
ing School 


Third Successful Season 


Students Now Enrolling 
For Spring 


Classes 

Best Airdrome in the U.S. 
Aero Club of IllinoisField 
Thorough Ground Mech- 
anics & Flying Training 
Dozens of satisfied Grad- 
uates our best recom- 
mendation. 





Write at once for interesting 

description of flying school 

and our splendid enrollment 
offer. 


THE RALPH C. DIGGINS CO, 


140 N. Dearborn St., Dept. C CHICAGO 


LIQUID GLUF 





none ones ail 





FFERY'S PATE 
WaTERPROO: 


cane 





 rmnewe © ff 
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For Your Flying 
<—Boats Use 


—————_— 
ae 








Upward of 5,000 gallons 
of Jeffery’s Patent Water- 
proof Liquid Glue has been 
used by the U. S. Navy 
and War Department and 
as much more by the var- 
ious manufacturers of 
Hi seaplanes having govern- 
ment contracts. 


L. W. Ferdinand & Co. 
152 Kneeland Street + 
Boston, Mass., U.S. A. 
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HOSE CLAMPS 


The latest invention in design and 
construction of hose clamps. 

A- one piece clamp constructed so 
that a perfect connection is made 
without cutting or buckling the 
hose. Applied without the use of 
a tool. 

The efficient performance of thou- 
sands in daily use on planes is 
convincing evidence of the su- 
periority of the article. 

Samples and quotations will be 
willingly submitted to those not 
acquainted with it. 


R. TF. MANUFACTURING & SALES CO. 


SALES DEPARTMENT FACTORY 
3847 W. Madison, Chicago, Ill. Green Bay, Wisc. 





THE WESTERN AIRLINE CO. 


Engineering Division 
SEYMOUR, INDIANA 


Custom planes. Western Power Plants. 30, 60, 80, 
100 and 110 H. P. and up. These plants are New 
Reliable and Guaranteed. You can equip your plane 
with a 60 H. P. motor and add any desired H. P. up to 
110 at small cost “and without change. Simply add 
the cylinders. 

THE MOST THOROUGHLY EQUIPPED 
OF AVIATION IN AMERICA. 200 acres 
25,000 feet of floor space. Low living expenses. 
to suit. 

We will develop your 
protect you. 


SCHOOL 
in field. 


Terms 


idea, build it for you and 


“Everything in Aircraft” 


WRECKS AND PARTS WANTED. AGENTS WANTED 




















SPARES and PARTS 


Canuck — OX5 


When overhauling plane and engine, replac- 
ing worn parts and breakage, there is no need 
of shopping around.—We have the largest 
stock of all aircraft materials and are equipped 
‘to give the promptest service in the U. S. You 
will find our prices right. Write for special 
quantity price list. 


New and Rebuilt Avro and Canuck planes. 


James Levy Aircraft Co. 


2037 Indiana Ave., Chicago, III. 























New Surplus Government Supplies 





Acetate Dope, Gauranteed, 55 TYCOS ALTIMETERS, regis- 
Gal. Drum lots, $1.00 Gal. ter 20,000 feet radium, 
$5.00 Extra for drums, 5 $15.00 each. 

Gal. lots, $2.25 per Gal. AC Spark Plugs Metrics, $3.00 

Spar Varnish, 5 Gal. cans, per Doz., $20.00 per hun- 
$2.25 Gal. dred, $180.00 per M. 

Varnish Gloss, 5 Gal. cans, Liberty Aero Oil, 50 Gal. bar- 
$2.25 Gal. rels, 75c per Gal. Worth 

eae Brown Wing Enamel, double. 

5 Gal. cans,$1.50 Gai. B47 ‘Turnbuckles, $2.00 per 
Saki ng Varnish, 5 Gal. cans, Doz., $15.00 per hundred. 
$1.50 Gal. 40” 11 oz. Black Waterproof 

White Damar Varnish, 5 Gal. Duck, suitable for seaplane 
cans, $3.00 Gal. work, 75c yd. 

Send check or money order with your order, or we will ship 
large lots, sight draft. against bill of lading 


MAX TOPPER & ROSENTHAL 


llth AVE. & P. R. R, TRACKS, COLUMBUS, OHIO 














May 9 


| 





Aero L 
Airerat 
Air Se 


Bethleh 
Brewsti 


Curtiss 


Dayton 
Diggins 


Edstror 
Elias, ¢ 


Ferding 


Huff, I 


Laird, | 
Levy, J 


Martin, 


Sperry, 


Thomas 
Topper, 


Valenti 


Welling: 
Western 
Where t 
Wright 

















May 9, 1921 


AVIATION 








INDEX TO ADVERTISERS 











A 

EME, TGs 662 isos bss cnsgieci seed ewatwtngente 

Bement Servier Directory... so... scvesscccnsoowenane 

Air Service Post (American Legion)................ 
B 

en MiG AAs 5 5.905005 0 ds kta sacedaben 

Brewster-Goldsmith Corp... 0.6.2... cccsescscccceses 
C 

Curtiss Aeroplane & Motor Corp.................0.. 
D 

Sets: WY SMD GAD. 6 yu 4 ios crsconcsr canned cadeeanene 

SR, PN Cy Giro nese cisveckatcdatagasedendie 
E 

i SO CNG sc'sncecesnsdeonewssdnadad cade 

a a Me, MN s tds ocwhpt dx ssaghosabeuekone 
F 

ONE, Ra. Wa G0 Gs 600k cd dba wan ha bikes Guana 
H 

Rg BS eT rey en oe pen! 
L 

Sy es Mtg Gi oss ads tiles vebnctidess <a 

ae, Sammie, MiE Ohieis cs. ccce kad nidecsucobes 
M 

Beem, The. Ghent Ba, Oe. nciecicnsindisvcdhieeeceis 
R 

ee Gales On. iio oss Ri cb Uikccenal es 
S 


Sperry, Lawrence, Aircraft Co., Ine 


T 


Thomas-Morse Aircraft Corp 
Topper, Max, & Rosenthal 


Valentine & Co 


eee eee eee eee eee eee sees eseeeeeees 
CCCC CCFC HS HTEHOHT SHO HS HEHE OEE SESC BESO OS 

ee eee eee ew eee eere 
@eoeereereeeert eee eeoseeenestesesesesesn 


eeeceeereereeeeseeseeesseeeese 


eee eee eee ee ee sees eeesees 


coer eeeer eee eres essere eeeese 


cere eee sees eeeees 
eee eee eee eee eee sees 








ELIAS | 


(The name that stands for a square deal) 


AIRPLANES 
PROPELLERS 
PARTS 


To stimulate commercial Aviation this season, we 
will sell at prices farbelow the cost, the following, 
while they last. 


AIRPLANES 


One or more - 


Curtiss Flying Boats F 
Flying Boats MF 
Aeromarine Seaplanes 39 B 
Burgess Seaplanes N 9 
Boeing Seaplane 


SPARES 
for the above ships. 





PROPELLERS 


Tractor for Hall-Scott A-7 A 
2 ” Liberty twelve 


Pusher ” ™ ; 
7 *” OX-5 and OXX-5 
also 


D-5000 Propellers in Mahogany or Oak 
Standard for JN and OX-5. 





ENGINES 
Altimeters Cameras 
Compasses Thermometers 
Tachometers Spark Plugs 
Clocks . 





The above material subject to prior sale. 


WRITE FOR PRICES AND DESCRIPTION. 
TERMS TO RESPONSIBLE PARTIES 


G. ELIAS & BRO. INC. 


AIRCRAFT DEPARTMENT 
BUFFALO, NEW YORK 
Contractors to U. S. Army and Navy 


Member of Manufacturers Aircraft Association 




















































614 


AVIATION 





P ) 


May 9, 1921 





THE AIRCRAFT SERVICE DIRECTORY 





Where to Procure Equipment and Services 
EXHIBITION WORK 

AERIAL ADVERTISING 
PASSENGER CARRYING 


AIRPLANES ACCESSORIES 
ENGINES TRAINING FOR 
PARTS PILOT OR MECHANIC 


PARCEL CARRYING 
AERIAL PHOTOGRAPHY 
AND MAPPING 








ACETATE AEROPLANE DOPE 


We still have a limited quantity of GOVERNMENT APPROVED 
acetate dope which we are offering at less than one half 
manufacturers price. 


Bramer-Kelly Canfield Co., 
134 Sixteenth Street, Buffalo, N. Y. 


Aerial Cameras and Accessories 


Aerial Photographs 


FAIRCHILD AERIAL CAMERA CORP. 
136-146 West 52nd St., New York. 














REDUCTIONS 


IN NEW CANUCK & OX-s5 ENGINE SPARE PARTS. 
New Rome Turney Rads, $23—C.A.L. & Paragon Props. $20. etc. 
Also a complete assortment of 
3% per cent. nickel steel bolts, screws, clevis pins, eyebolts, nuts, 
ferrules, thimbles, turnbuckles, wire and cable. 

Write for our 1921 price list. 


AIRCRAFT MATERIALS AND EQUIPMENT CORP. 


1407-9 SEDGWICK AVE., NEW YORK CITY. 





HAMILTON PROPELLERS 
DELIVER THE GOODS 


HAMILTON AERO MFG. CO. 
679 LAYTON BLVD. MILWAUKEE, Wis. 











AIRCRAFT COMPASS 


WRITE FOR INFORMATION 


PIONEER. INSTRUMENT COMPANY 
136 Havemeyer Street Brooklyn N Y 








| 














VAN MUFFLING & MARX 


CONSULTING AERONAUTICAL and AUTOMOTIVE ENGINEERS |} 


Members of the Faculty, College of the City of New York 


Research and Reports Design and Development 














299 Madison Avenue, cor. 41st Street, New Yerk City | 











PHENIX FIREPROOF DOPE 


on your plane will avoid the risk of FIRE spreading over the plane. 
$ PHENIX FIREPROOF PAINT on the wood work prevents 
. the burning of the wood. 


Send for circular, samples and prices. 
Aluminum and Clear 


PHENIX AIRCRAFT PRODUCTS CO., 


WILLIAMSVILLE, N. Y. 








PRICE REDUCTION 


New and Rebuilt " JN4D, Canuck, 
F Boat, OX & K-6 Motors, Parts 


Immediate delivery 


CURTISS EASTERN AIRPLANE CORP. 
136 Se. Fifteenth St., Philadelphia, Pa. 





May 


em 











WRITE FOR OUR 
SPECIAL PRICE LIST 
CANUCK, JN., AVRO 
AND OX-5 PARTS 


ERICSON AIRCRAFT ‘CIMITED 
120 KING ST., EAST, TORONTO, CANADA 











CANUCKS AND SPARES AT BARGAIN PRICES 


NEW WINGS $160 UPPERS covered 
$140 LOWERS) by Voisin. 
New Rudders or Elevators - : a“ ‘ $15 
Radiators (used) - A-1 7 4 ‘ " $20 
$15 ea. Do - $2.50 per gal. 


Wing Covers - pe 
OX-s5 Parts - 33 to 50 per cent off list 
Why pay more? Get our cut-price list on Planes and Parts 
REBUILT AND NEW CANUCKS $2000 TO $2500 
DE LUXE AIR SERVICE, Inc., Asbury Park, N. J. 








AERO CAMERAS 

U. S. SIGNAL CORPS SURPLUS 
For mapping and oblique work, can 
also be used as hand camera, box all 
metal, finished in olive drab, focal 
plane shutter, automatically set when 
changing plates. 4X 5§ size. Lens 
equipment 8%”F: 4.5 Tessar, 18 septum plate maga- 
M7 zine and carrying chest. A $350.00 VALUE AT 
¥ Wire your order. 

‘ BASS CAMERA COMPANY $140.00 
Aero Dept. 109 N. Dearborn St., Chicago, Ill. 









FLY OVER THE 
LOS ANGELES—LAS VEGAS —SALT LAKE AIRWAY 


The best route to fly over. You can land at Lynndyl, Milford, 
Lund, Modena, Uvada, (Utah); Crestline; Barkley, Caliente, 
Carp, Moapa, Dry Lake, Las Vegas, Roach, (Nevada), Kelso, 
Yermo, Victorville, San Bernardino, Pomona, Los Angeles, 
(California). 

For further information address: 

LAS VEGAS AVIATION CLUB, 

BOX 240, LAS VEGAS, NEVADA. 











EX ROYAL AIR FORCE PILOT desires po- 
sition with Aircraft Company either as pilot 
or ground man. Has had over 2000 hours 
flying and good business experience; excellent 
references. Instructed Gosport System dur- 
ing war; fly anything after couple hours dual. 








L. P. WITHERUP 
Mechanical Designing Engineer 


ESIGNS For any fuel from Crude Oil: te 
EVELOPMENT $2204 207 cna arn 
ETAILS Specialist on Twe-Cycle 

ELIVERY Submit Me Your Bearing Problem 


Leck Box 1472, Cincinnati, O. 























Will go anywhere. State wages, etc. Box 226 
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THE EARLY BIRD (HD-1 B) 
5 OUR AIRPLANES ARE PRODUCED BY MEN EXPERIENCED IN THE DESIGN AND 
CONSTRUCTION OF COMMERCIAL AND WAR TIME AIRCRAFT OF ALL TYPES 
Type Weight Useful Motors Number Lbs. Lbs. Selling Selling | ? 
Full Load of Motors’ per per * price price with 
Load and H.P. H.P. sq.ft. without motor 
5. ‘ motor 
—— HD-1B 2850 5 seats 10 cyl. 2-100 14.1 6.5 $4,500. $5,700. 
1100 lbs. Anzani 200 
— 
HD-4B 1940 2 or 3 seats 10 cyl. 1-100 19.4 5.8 $4,200. $4,800. 
4 740 Ibs. Anzani 100 
{ 
. HUFF, DALAND & CO., INC 
? r ° 
ent OGDENSBURG, NEW YORK 
AIRPLANES FLYING BOATS MOTOR BOATS 
wren 
A tical Engi d Airpl Desi 
By LIEUTENANT ALEXANDER KLEMIN 
Pa. 
Air Service, Aircraft Production, U. S. A., in Charge Aeronautical 
Research Department, Airplane Engineering Department. Until 
entering military service in the Department of Aeronautics, Massa- 
d chusetts Institute of Technoiogy, and Technical Editor of AVIATION 
a: AND AERONAUTICAL ENGINEERING. In two parts. 
Part 1. Aerodynamical Theory and Data Part 2. Airplane Design ~- 
: : Classification of Main Data for Modern Airplanes; Unarmed Land 
Modern Aerodynamical Laboratories Reconnaissance Machines; Land Training Machines 
— Elements of Aerodynamical Theory Land Pursuit Machine; Land Gun-Carrying Machine; Twin-Engined 
— Sustention and Resistance of Wing Surfaces All-round Machine 
Comparison of Standard Wing Sections Estimate of Weight Distribution 
\Y Variations in Profile and Plan Form of Wing Sections Engine and Radiator Data 
rd, Study of Pressure Distribution Materials in Airplane Construction 
te, Biplane Combinations pretrnDa iay = guy Nt we es 
= Triplane Combinations—Uses of Negative Tail Surfaces pany a oe ol ae 
Resistance of Various Airplane Parts General Syleaeies of Spey Saeee 
~ P Type Sketches of Secondary Training Machine—General Principles of 
Resistance and Comparative Merits of Airplane Struts Body Design 
Resistance and Performance Wing Structure Analysis for Biplanes 
ee Resistance Computations—Preliminary Wing Selections Notes on Aerial Propellers 4 
— 
Price, Postpaid, in the United States, $5.00 Net 
. THE RDNER FFAT COMPANY, I Publish 
- GARD MO , Inc., Publishers 
5. ? b] 
. 
225 Fourth Ave., New York City 
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$400,000 


ar deliver securities only by trusted messenger. 
Recently the newspapers stated that a Northern 
Bank making a heavy shipment of securities to a South- 
ern State, sent them via airplane. 

$400,000 worth of bonds, regularly insured, were de- 
livered in record time. 

The governing factors, on which the bank based its 
decision, were safety and speed. 

From the very early days of flying, Glenn L. Martin 
airplanes have forged to the front and stayed there, be- 
cause of their unequalled reputation for climbing abil- 
ity, carrying capacity and sturdy endurance. 

If the future success of your business is in any way de- 
pendent on quick and sure transportation, you are 
invited to write to us. 


I 
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THE GLENN L. MARTIN CO... 


CLEVELAND 


SS — 


a 


Member of the Manufacturers Aircraft Association 


a 
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